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ISSUE: 

Quantitative  hydrologic  information  needed  by 
Coips  of  Engineers  Districts  to  make  decisions 
concerning  wetlands  is  most  oftcti  not  available. 
Therefore,  an  investigation  began  to  identify  a 
surrogate  for  hydrology.  Based  on  the  scientific 
literature,  plant  community  analysis  .seemed  to 
provide  the  best  potential  for  providing  a  suno- 
gate  for  hydrology. 

RESEARCH: 

The  study  area  chosen  was  the  forested  biMioin- 
land  systems  of  the  Southeast  I’nitcd  Stales. 
Data  was  provided  from  1 7  study  sites  and  used 
to  develop  numbers  for  the  plant  species  en¬ 
countered.  Average  numeric  values  were  calcu¬ 
lated  for  species  ftvnn  the  entin'  study  area  and 
resulted  in  HoikI  tolerance  index  t KM i  numlH.'rs 
winch  can  be  used  to  estimate  the  hydrology  of 
an  area. 


SUMMARY: 

Rcsuiis  of  tins  study  establish  that  at  least  for 
forested  bottomland  systems  of  the  South¬ 
eastern  United  States  it  is  possible  to  use  plant 
community  analy  sis  to  estimate  hydrology.  Sta¬ 
tistical  analysis  indicates  that  ETI  numbers  for 
trees  are  best  for  hydrologic  determination. 

AVAILABILITY  OF  REPORT: 

The  re|)«sii  is  available  on  Interlibrary  Loan  Ser¬ 
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phone  (601 )  6.M-23.35. 
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work  was  performed  by  the  U.S.  Army  Engint>;r  Waterways  E.xpcrimcnt  Sta¬ 
tion  (WES).  Environmental  Laboratory  (EL).  Principal  Investigator  was 
Dr.  Russell  F.  Theriot.  Mr.  Sam  Collinson  (CECW-OR)  was  the  WRP  Teclmi- 
ca!  Monitor  at  the  time  of  publication. 

Mr.  Jc.sse  A.  Pfeiffer,  Jr.  (CERD-C).  was  the  WRP  Coordinator  at  the 
Directorate  of  Research  and  Development.  HQUSACE;  Dr.  Williant  L  Klesch 
(CECW-PO)  served  as  the  WRP  Technical  Monitors*  Representative. 

Dr.  Theriot  was  the  W'eilands  Program  Manager.  Mr.  Ellis  J.  Clairain.  Jr. 
(WES.  EL),  was  the  Task  Area  Manager 

•Mr.  Robert  Picree  was  the  USACE  1'echnical  Monitor  at  tite  time  tire  work 
was  performed.  Participants  in  the  study  include  Dr.  Dana  Sanders,  who  pro¬ 
vided  tecimical  assistance  as  research  team  leaden  Drs.  Kcrt  Rodgers. 

Dan  Evans,  and  Tom  Heineke.  wlw  assisted  with  plant  s|^)ccies  idcniiricaiiorr; 
Blake  Parker,  who  nuerpreted  dte  wiiis  data;  Don  Hill,  wtio  conducted  geodetic 
surveys;  Phil  Jones  and  Jeff  Irvm.  wlu>  assisted  witJt  imegratmg  tlte  Itydrologic 
data;  Dr,  Para  Wdber.  wlw  a.ssi.sted  with  tire  statistical  analysis;  and 
Drs  Donal  Hook.  Ddl  Patrick.  Helen  lariiman.  Sandra  Brown,  and 
William  .Stitch.  wIki  helped  by  provtdiitg  insight  Utrough  discus.siofr  of  Uieir 
research  llw  report  was  wntten  under  the  general  so|vetMS«>n  ol 
Or  Robert  M  ImgSer.  IT.  l*rogram  Manager.  Dr  Jotu)  Kecley.  Assistatu  Direc- 
lor,  EL.  and  Dr.  Jolui  Harnson.  Director.  EL. 

.\i  die  lime  of  puWicatioti  of  Uiis  report.  Director  of  WTiS  was 
Dr  Robert  W’.  Wl^ui  Commander  was  Ct)L  Bruce  K.  Howard.  EN 
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Repvm  V  S  Army  Efigmeer  W’aierways  Expenment 
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introduction 


Bouomiand  foa'sis  are  found  in  die  floodplains  of  rivers  in  iht'  '«,>u(heasicm 
United  States  from  eastern  Texas  to  Virgitiia.  They  have  distinct  ^'-pographic 
features  that  are  Ute  a‘sult  of  historical  hydrologic  characteristics  oi  tlie  riveni. 
including  periodic  lluctuations  in  water  levels  and  changes  itj  sirer-ii  course. 
Recognizable  floodplairt  topographic  features  include  first  boitonrs  ccond 
bottoms  or  terraces,  uplands,  riverfront,  swamp,  poorly  drained  fb  - .  well- 
drained  flats,  and  sloughs  (Puutam,  Fumival.  and  McKnight  1960  The.se 
features  ate  characterized  by  different  hydnrfogic  regimes  and  *  jc  identified 
as  a  hydrologic  gradient  transiiional  between  pcrtnatieiU  wat  .uid  tcm'Mrial 
uplands. 

Many  studies  have  previously  de.scHbed  the  forest  coaimunities  asstKiated 
with  these  tlcKVlplain  fcatua's  fPuLfiarn.  Fumival.  amt  McKnight  I960;  Btoatl- 
foot  and  VVilliston  I97.T  Oiambless  and  Nixon  I9?5;  Hodges  and  $wiizer 
1979.  Mohler  1979;  and  Hupp  and  OstcrkaiH|>  198^'  However,  studies 
de.scnbtng  the  rclattonship  between  (tiant  species  distribution  and  specific 
tnundation/saiuration  regimes  in  bentornland  forests  are  rare  (Bcdinger  1971; 
Mohler  1979.  Huffman  1980.  am!  l.eitnuin.  Sohm.  and  Fraitkhn  1984).  liven 
so.  Uk'sc  studies  all  demonstrated  that  fresiuency  .and  duration  of  inundation/ 
saturation  exert  a  coiurolling  influence  on  ilte  comptisiiiw?.  ;4ructure.  and  dis- 
[nbution  of  weiluiul  plant  continuaiiies.  As  an  examjtle.  Bedinger  i  !97i ) 
found  a  liefmite  relattonslnp  betweer,  the  disirihution  of  plant  species  aiid  tfvc 
fre<{uency  atul  duration  of  flooding  ui  tfic  lower  White  River  Valley,  Arkaresis. 
Using  floesi  fnsiuency  and  duration,  he  defined  tour  spci  s  .s  assodations  on 
the  White  River  floodplam.  each  of  which  had  a  disimctty  different  talei:«icc 
to  inundation  He  amcluded  that  based  on  plaiu  specieS' flooding  fclatioiisiups. 
fiiattt  commumues  colM  be  used  as  a  basts  to  transfer  flooding  parameters  to 
utigauged  streams. 


Piant  Community  Organization 


The  concept  of  cotnanmiiy  stmetgre  Iws  been  tkbated  for  decades, 
Oemcnis  (1916)  flro  d&scnhed  awnmunittes  as  discrete,  relf  orgi^/nig 
entities  Ui«  amid  be  cottsnkrcd  as  discrete  organistnv,  fllcason  (f9ll)  dis¬ 
agreed  wuh  OetttetUs'  orgamsma)  concepf  arid  profK^  a  hypotheias  relafing 
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to  the  individualistic  occurrence  of  plants.  His  hypothesis  has  developed  into 
the  continuum  concept,  which  indicates  that  plant  species  distribution  is  deter¬ 
mined  by  the  species’  response  to  its  environment.  Whittaker  (1967)  and 
McIntosh  (1980)  later  developed  Gleason’s  ideas,  expanding  on  the  continuum 
concept.  They  maintain  that  since  plant  species  adapt  differently,  no  two 
occupy  the  same  zone.  This  concept  results  in  a  continuum  of  overlapping 
species  associations,  each  responding  to  subtly  different  environmental  factors 
(e.g.,  water,  soil  pH,  nutrients,  and  solar  radiation).  A  continuum  can  be 
described  for  each  factor  in  various  increments  or  zones. 

Zonation  simply  describes  the  different  levels  of  an  environmental  gradient 
to  which  a  species  is  responding.  The  reason  zonation  is  so  obvious  in  some 
ecosystems  is  that  environmental  gradients  are  "ecologically"  steep  and  groups 
of  species  have  fairly  similar  tolerances  that  tend  to  group  them  on  these  gradi¬ 
ents  (Mitsch  and  Gosselink  1986). 

Gleason’s  individualistic  hypothesis  can  be  supported  by  several  studies 
(Curtis  and  McIntosh  1951,  Brown  and  Cuitis  1952,  Bray  1956,  Whittaker 
1956,  Curtis  1959,  Whittaker  and  Niering  1965,  and  Mohler  1979).  These 
studies  show  that  although  species  have  different  ecological  amplitudes  and,  in 
fact,  do  not  occupy  the  same  niche,  they  organize  as  units  based  on  similar 
ecological  conditions.  Moreover,  intergrades  caused  by  interspecific  competi¬ 
tion  occur  between  defined  types  of  plant  associations.  These  intcrgradcs  can 
be  attributed  to  continuous  environmental  variability  in  time  or  space  or  to 
environmental  modification. 
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Bottomland  Forest  Community  Organization 

Van  Der  Valk  (,1981)  developed  a  qualitative  model  of  succession  in  fresh-  • 

water  wetlands  based  on  the  "individualistic"  approach  to  vegetation  proptxscd 
by  Glea.son.  He  based  his  approach  on  three  key  life  history  features  of  plant 
species:  life-span,  propagule  longevity,  and  piopagulc  e.stablisluneni  require¬ 
ments.  These  features  are  all  directly  aficcied  by  Uic  llwiding  on  IxHlomhuid 

forests.  ^ 

Brinson  (1990),  in  discu.ssing  the  "power  line"  designation  Ibr  a  wcitiuul 
classification  developed  by  Kangas  (1990).  considered  the  power  and  fre 
quency  of  inundation  as  the  way  in  which  IIikkI  events  organize  the  plant 
communities  in  riverine  forests.  He  characterized  the  IIchk!  event.'-  as  high. 

medium,  and  low  power  events  with  thxxi  power  and  frequency  o!  inundation  • 

being  inversely  proportional.  High  |xiwcr  lltxxl  events  have  a  low  lnx}ucncy 
and  determine  paitcnvs  of  the  large  fUnidplains  Icatures  (e.g  .  oxbt'w  lakes, 
relict  levees,  and  low  ridges  and  swales)  that  jx'rM.'it  lor  hundreds  U'  iliousafids 
of  years.  Medium  jxiwer  lltHKl  events,  which  ix'cur  at  an  intennediate  fre¬ 
quency.  affect  ecosystem  structures  that  exi.vi  from  decades  to  hundreds  oi 

years.  He  identified  tree  s(X'cics  asstxiations  as  an  ecosystem  comtxmeni  ^ 

likely  to  lx*  infiuenced  at  tliis  scale.  Tire  low  piiwer.  high-lrequcncy  fkxxl 


2 


<  !.WdilwE60#» 


events  occur  annually  and  affect  short  term  pattern*;  such  as  seed  germination 
and  seedling  survival.  His  characterization  emphasized  the  dramatic  impact 
flooding  has  on  Uie  regenenuion  of  vegetation  in  bottomland  forests. 

Grubb  n977)  stated  tha*  scientists  have  failed  to  understand  adequately 
how  plant  communities  maintain  thcm.selves  because  of  a  failure  to  account  for 
the  phenomenon  of  regene  ation  in  plant  communities.  Huenneke  and  Sharitz 
(19H6),  in  a  study  of  microsite  abundance  and  distribution  of  woody  seedlings 
in  a  South  Carolina  cypress-tutrcio  swamp,  concluded  that  the  availability  and 
nature  of  microsites  may  affect  tlic  distribution  and  composition  of  the  seedling 
and  sapling  strata,  tlms  differentiating  the  "regeneration  niche"  described  by 
Grubb. 

Although  plant  species  association  is  determined  by  a  number  of  interacting 
environmental  factors,  it  is  generally  agreed  that  flooding  is  the  dominant 
environmental  factor  at  work  in  bottomland  forests,  affecting  regeneration  and 
life  under  saturated  soil  conditions.  Flooding  persisting  for  more  than  a  few 
days  will  prevent  the  replenishment  of  soil  oxygen  once  the  soil  microbes  and 
plant  roots  consume  the  available  soil  oxygen  in  ilie  root  zone  during  respira¬ 
tion.  Only  those  plant  species  that  have  evolved  a  mechanism  for  living  in 
reducing  (anaerobic)  soil  condiiioas  will  survive  .such  conditions.  In  most 
instances,  recurring  flooding  provides  a  competitive  advantage  for  plant  species 
that  arc  adaptal  to  saturated  and  reduced  soils. 

Chemistry  of  wet  soils  (Pearsall  and  Mortimer  1939,  Patrick  and  Mikkelscn 
1971,  Ponnamperama  1972.  Patrick  iuid  Delaune  1976;  and  Faulkner  et  ;il. 

199 1).  iind  the  various  physiological  efIccLs  on  vegetation  under  reducing 
conditions  are  well  documented  (Cannon  and  Free  1920,  ('onway  1‘MO, 
Dubinina  1961.  Hosner  and  Boyce  1962.  lUx)k  and  Brown  (97,3.  Ikxrk  and 
SchoUeas  197S.  Vcsicr  1972.  and  Hook  and  Crawford  19K0). 


Zonation  of  Bottomland  Forests 

nic  hydrologic  gradient  in  bottomland  forests  ranges  from  zones  ol  nearly 
coniinucius  inundaiion/saturatton  in  deep  swamps  u>  infrequent  inundation/ 
saturation  events  for  bnef  treriods  on  upland  sues  Because  <iilfcrcnt  sfvcies 
resjxnKl  to  different  inning  ,utd  duration  ol  mundatuMi.  strong  correiation 
exists  between  the  distribution  of  a  sjKVies  and  Us  asstkiiucd  hydrologic  and 
soiI  niiMsiuie  conditions  (Hosner  and  Boyce  1962.  Dickson,  Hosner.  and 
Hosley  !‘W»s.  Bcdmger  1971 .  |9?k;  l.arsonet  al  }9Sl.  Best.  Segal,  ami  Wolfe 
19‘)0.  .^ul  Faulkner  et  al  ‘Dk*  National  Wetl.mds  IVclmual  t'ounol 

(NWIt'i  prOfXJsvd  the  zonal  classUication  of  no(vtpl,Hn  forests  tClark  and 
Uenforado  ivsi  i  Tfie  claswJicatuni  system  dclined  six  hydrologic  /ones 
based  on  frequency  ami  dutaiion  of  mumlaiitwi  and  soil  saturation  d-igure  h 
and  jHovides  ilie  basis  for  testing  in  this  sjudy 

I  .arson  et  al  <  I9St  i  summ.anzed  die  works  of  oUicrs  on  the  occunencc'  ol 
plant  Species  m  Uw  Gull  Coastal  ham  from  23K  belt  iransecls  m  Texas. 


•  •  •  •  • 
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Louisiana,  Arkansas,  Mississippi,  Alabama,  and  Florida  according  to  their 
maximum  tolerance  to  soil-moisture  or  hydrologic  regimes.  Larson  and  his 
coheres  developed  a  list  of  79  tree  and  shrub  species  associated  with  one  or 
more  of  the  NWTC  hydrologic  zones.  However,  tlie  list  identifies  only  pres¬ 
ence  or  absence  of  a  species  in  a  zone  and  does  not  identify  the  ecological 
amplitude  or  optimum  position  of  each  species  along  the  hydrologic  gradient. 


Purpose  and  Objectives 

The  purpose  of  the  study  was  to  develop  flood  tolerance  index  (FTI)  num¬ 
bers  that  reflect  the  optimum  position  for  plant  species  occurring  along  the 

hydrologic  gradient  in  bottomland  forests  of  the  southeastern  United  States.  ^ 

The  resulting  FTi  numbers  can  then  be  used  to  estimate  the  hydrologic  regimes 

of  similar  ungauged  areas  using  vegetation.  Specific  objecdvc'-’  were  *o 

develop  metliods  for  translating  recorded  hydrologic  data  into  hydrologic  zone 

elevations  for  scuthcastem  bottomland  forests,  calculate  weighted  averages  oi 

plant  species  based  on  dominance,  and  dctcnninc  methods  for  applying  FTI 

numbers  to  species  occurring  in  bottomland  forests  of  the  southeastern  United  • 

Slates. 


•  • 


•  • 


2  Methods 


Study  Area 

The  study  was  conducted  in  portions  of  the  subtropical  ecorcgion  of  the 
southeastern  United  States  (Bailey  1980),  including  portions  of  eastern  Texas 
and  the  Gulf  and  South  Atlantic  states.  Northern  limits  of  the  area  extended 
across  northern  Arkansas,  Mississippi,  Alabama,  Georgia,  and  South  Carolina. 
The  study  area  included  the  states  of  Louisiana,  Arkansas,  Mississippi,  and 
Alabama.  Georgia  and  South  Carolina  were  included,  except  for  the  piedmont 
region.  Only  the  extreme  eastern  portion  of  Texas  was  included,  as  was  the 
northern  portion  of  Florida  (Figure  2).  The  intent  was  to  study  natural  undis¬ 
turbed  sites  encompassing  the  largest  possible  area  where  the  resulting  FTl 
numbers  would  be  applicable  without  including  areas  that  would  introduce  too 
many  additional  species  or  different  climatic  variables. 

Specific  sites  were  selected  according  to  the  following  criteria: 

a.  No  major  disturbance  (e.g.,  timber  harvesting,  ditching,  or  diking)  had 
occurred  during  the  past  20  years. 

b.  Sufficient  hydrologic  data  (10  to  20  years  of  daily  stream  gauge  read¬ 
ings)  accurately  portraying  water-level  fluctuations  on  the  site  (consid¬ 
ering  ponding,  tributary  influence  between  site  and  gauge,  etc.)  were 
available. 

f.  No  site  changes  (e.g.,  timber  harvesting  or  ditching)  were  anticipated 
during  the  study  period. 

d.  Soil  data  (e.g.,  soil  surveys,  soil  scries,  and/or  soil  phases,  texture,  aitd 
permeability  coefficients)  were  available. 

e.  Plant  communities  were  characteristic  (e  g.,  plant  communities  witli  few 
rarely  occurring  species)  of  the  study  area. 
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Figure  2.  Study  area  and  sites  in  the  southeastern  United  States 

Site  Selection 

Several  hundred  potential  sites  were  considered,  but  most  w  re  eliminated 
because  of  insufficient  stream  gauge  data.  More  than  50  sites  were  visited,  but 
only  17  (Figure  2)  satisfied  all  site  criteria  and  were  used  in  the  study. 
Although  dll  17  sites  met  the  selection  criteria,  not  all  hydrologic  zones  in 
each  site  were  suitable  for  study.  Some  zones  were  too  narrow,  and  otlicrs  had 
been  disturbed  recently  by  agricultural  or  silvicultural  practices. 

Sites  1  and  2  were  located  in  tire  Neches  River  basin  in  .southeastern  Texas. 
The  Steele  Bayou.  Yazoo  River,  and  Big  Black  River  basins  in  Misisissippi. 
respectively,  were  dcsipiated  sites  6.  and  7.  Sites  4  and  5  were  located  in 
the  Ouachita  River  and  sites  8  and  9  in  the  L’.Anguillc  River  basins  in 
Arkansas.  Site  10  was  located  in  the  Pearl  River  basin  in  Louisiana,  and  sites 
II  and  12  in  the  Apalachicola  River  basin  in  Rorida.  Sites  13  and  14  were 
located  in  Georgia  in  the  Ocmulgce  River  and  .Altamaha  River  basins,  respec¬ 
tively.  Sites  IS,  16,  and  17  were  located  in  Soutli  Carolina  in  the  Edisto,  Lyn¬ 
ches.  and  Waccamaw  River  basins,  respectively. 

All  sites  were  characterized  by  a  growing  .season  of  greater  than  2(K)  days 
and  avci'i^^.c  annual  rainfall  ranging  from  105  to  170  cm.  The  overstory  typi¬ 
cally  ranged  from  cyprcss-tupclo  or  willow  in  depressions  and  low  Huts  to 
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white  oak-hickory  or  pine  on  the  high  ridges.  Intermediate  areas  included 
overcup  oak-bitter  pecan,  green  ash,  willow  oak,  and  American  elm  overstory 
communities.  The  herbaceous  understory  was  tj'pically  dense  with  diverse 
species  of  trees  and  shrubs,  vines,  and  herbs.  Appendix  A  includes  a  general 
description  of  each  study  site. 


Determining  Hydroiogic  Zone  Eievations 

Hydrologic  data  for  each  site  were  obtained  either  from  the  U.S.  Geological 
Survey  (flow  data)  or  from  the  local  Corps  of  Engineers  District  (stage  or  flow 
data).  Data  were  analyzed  using  a  FORTRAN  computer  program  developed 
for  determining  hydrologic  zone  elevations  in  study  sites  where  flooding 
occurred.  The  program  output  is  the  duration  of  inundation  plus  soil  saturation 
of  each  hydrologic  zone  boundary,  expressed  as  flow  rate  or  stage  data. 

Table  1  presents  inundation/saturation  f'^quency  and  duration  for  Zones  2  to  6. 

Hydrologic  zone  elevations  for  each  site  were  computed  using  the  most 
recent  10  to  20  years  of  daily  stream  gauge  data.  When  gauge  data  were 
provided  as  daily  discharges  (flow  rate),  a  rating  table  (relationship  between 
stage  and  discharge)  was  obtained  to  determine  the  corresponding  stages 
(elevation). 

Plant  species  show  little  or  no  adverse  effects  from  flooding  in  the  winter 
(dormant)  season  (Hall  and  Smith  1955;  Bruckner,  Bowersox,  and  Ward  1973). 
Therefore,  hydrology  during  the  dormant  season  was  not  used  in  this  study  to 
determine  zones. 

The  dates  of  the  first  and  last  day  of  the  growing  season  for  each  site  were 
provided  as  input  to  the  computer  program.  Growing  season  for  this  study 
was  defined  as  the  period  between  the  last  average  occurrence  of  32”  F  in  the 
spring  and  the  first  average  occurrence  of  .32”  F  in  the  fall.  The  program  elim¬ 
inated  all  nongrowing  season  data  and  ranked  the  remaining  daily  roaoitigs 
durittg  the  period  of  record  frem  highest  to  lowest  flow  (or  stage).  L'evalions 
corresponding  to  tlte  75,  25.  12.5,  and  5  percent  durations  of  inundation  were 
computed.  Because  Utc  resulting  elevations  did  not  include  the  period  during 
which  the  soils  remain  saturated  after  a  period  of  inundation,  saturation  effects 
were  integrated.  A  general  description  of  the  soil  scries  occurring  in  each  zone 
of  the  study  site  was  obtained  frtrm  Soil  Coivservaiion  Service  (SCS)  county 
soil  surveys.  An  c.stimated  range  of  permeabilities  for  the  top  .30  cm  of  the 
soil  profile  (i.e.,  defined  for  tliis  study  as  the  effective  root  zone)  was  deter¬ 
mined.  This  range  approximated  the  period  required  for  the  root  zone  to 
become  saturated  afier  inundation.  Tlic  .slowest  value  in  tlie  range  of  permea¬ 
bilities  was  used  to  dctenninc  die  minimum  duration  of  inundation  required  to 
saturate  the  .soil.  A  second  rtingc  of  soil  pemieabi lilies  between  the  30-cm  ;md 
9()-cm  detnli  was  detennined.  lire  slowest  penneability  value  of  tlte  soil  pro¬ 
file  between  30  and  90  cm  was  u.scd  to  estimate  the  time  required  for  draining 
of  Ute  root  zone  after  dewatering.  A  mcjm  daily  transpiration  factor  for 
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Table  1 

Hydrologic  Zones  Occurring  In  Bottomland  Forests  of  the 
Southeastern  United  States 


Zone 

Name 

Typical  Inundation/Saturation 
Frequency' 

Duration’ 

percent 

2 

Semipermanently  to  per¬ 
manently  Inundated  or 
saturated 

Annual  (1  year  frequency)  90  to  100 
years/100  years 

>75-100 

3 

Regularly  inundated  or 
saturated 

51  to  90  years/100  years  (>1-year  to 
2-year  frequency) 

>25-75 

4 

Seasonally  inundated  or 
saturated 

51  to  90  years/100  years  {>1-year  to 
2-year  frequency) 

>12.5-25 

5 

Irregularly  inundated  or 
saturated 

11  to  50  years/100  years  (well 
drained)  (>10  years  -  2  year 
frequency) 

1  to  10  years/100  years  (poorly 
drained)  (100  years,  10-year 
frequency) 

>5-12,5 

6 

Intermittently  inundated  or 
saturated 

1  to  10  years/100  years  (100  years, 
10-year  frequency) 

<5 

Source:  Adapted  from  Larson  et  al.  (1981) 

'  Altf'tough  typical  inundation/saturation  frequencies  are  provided  for  each  zone,  almost  any 
frequency  could  be  associated  with  any  duration  of  inundation/saturation  Therefore,  only  dura¬ 
tion  of  inundation/soil  saturation  was  used  to  determine  hydrologic  zones. 

*  Duration  based  on  the  growing  season 


floodplain  forests  of  5.6  mm  (Brown  1981)  also  was  incorporated  for  comput¬ 
ing  desaturation. 

Permeability  and  transpiration  coefficients  were  provided  as  program  input, 
and  new  flow  (or  stage)  values  for  hydrologic  zone  boundaries  were  derived 
that  reflected  both  inundation  and  soil  .saturation.  This  iterative  process 
required  a  computer  .search.  The  computer  program  added  the  days  of  satura¬ 
tion  to  the  days  of  inundation,  and  the  output  was  flow  (or  stage)  values  that 
represented  the  estimated  boundary  of  each  hydrologic  zone,  based  on  inunda¬ 
tion  and  saturation.  The  gauge  elevation  was  added  to  die  stage  for  each  zone 
to  obtain  the  mean  sea  level  elevation  at  the  gauge.  When  the  site  was  not 
immediately  adjacent  to  die  gauging  station,  die  change  in  water  surface  eleva¬ 
tion  between  die  study  area  and  the  gauging  .station  was  detennined  using  the 
best  available  water  .surface  profile  data.  Appendix  B  explains  how  the  com¬ 
puter  program  analyzes  the  hydrology  data  to  produce  zone  Ixiundarics. 
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Site  Preparation  and  Data  Collection 


A  temporary  benchmark  was  established  at  each  of  the  17  sites  by  survey¬ 
ing  from  a  permanent  benchmark.  A  reconnaissance  of  the  area  was  conducted 
for  suitable  sites,  and  mean  sea  level  elevations  for  each  hydrologic  zone 
boundary  were  surveyed  along  the  topographic  gradient.  The  contours  of  each 
hydrologic  zone  boundary  within  the  site  were  marked  with  surveyor  flags. 
Fifty-five  hydrologic  zones  were  established  on  the  17  study  sites.  Sampling 
methods  were  adapted  from  methods  described  by  Whittaker  (1973),  except 
where  noted. 

Sample  plots  were  established  parallel  to  the  hydrologic  zone  boundary 
(Figure  3).  Plots  were  positioned  on  the  downslope  side  of  the  boundary  with 
at  least  a  5-m  buffer  between  the  sample  plots  and  the  upper  and  lower 
boundary  of  the  hydrologic  zone.  A  belt  transect  (20  m  wide  by  40  m  long) 
containing  10  sample  subplots  (8  m  by  10  m)  was  established  within  each 
zone. 

Small  soil  pits  in  each  sample  plot  were  dug  with  a  tile  spade  to  a  depth 
necessary  to  identify  the  soil  series.  In  all  cases,  a  county  soil  survey  was 
used  to  identify  the  mapped  soil  senes,  and  information  was  obtained  to  verify 
the  soil  series  on  site.  Assistance  from  the  local  SCS  office  was  used  to  deter¬ 
mine  the  correct  soil  series  and  soil  pemieability  coefficients  for  each  zone 
sampling  site. 

Vegetation  was  sampled  by  vegetative  layer.  All  trees  in  each  sample  plot 
were  identified  by  species,  and  the  diameter  at  breast  height  (1.5  m)  of  individ¬ 
uals  having  a  diameter  of  greater  than  or  equal  to  7.5  cm  was  measured  and 
recorded  to  the  nearest  whole  centimeter. 

All  saplings  and  shrubs  (woody  plants  less  than  7.5  cm  in  diameter,  but 
greater  than  l.O  m  in  height,  excluding  vines)  in  each  sample  plot  were  identi¬ 
fied  by  species,  and  the  height  class  of  each  individual  was  recorded.  Saplings 
or  shrubs  with  more  than  one  stem  clustered  from  a  single  root  system  were 
counted  as  individuals  only  when  separation  occurred  at  or  below  ground  level. 
The  following  height  classes  were  used;  Class  1  =  1.0  to  2.0  m.  Class  2  =  2.1 
to  3,0  m.  Class  3  =  3.1  to  4.0  m.  Class  4  =  4.1  to  5.0  m,  and  Class  5  = 

>5.0  m. 

.All  climbing  woody  vines  greater  than  1.0  nt  in  height  in  each  sample  plot 
were  identified  by  species,  the  .stems  of  each  sjx'cies  counted,  aitd  the  height 
class  of  tltc  highest  individual  on  each  tree  or  sapling/slimb  recorded  The 
following  height  classes  were  u.sed;  Class  1  =  1.0  to  3.0  m,  Cla.ss  2  =  3.1  to 
6.0  m.  Class  3  =  6.1  to  12,0  m.  and  Class  4  =  >12.0  m.  Vines  were  recorded 
when  any  portion  of  the  plant  occurred  in.  or  overhung,  tlte  plot.  Individual 
stems  were  recorded  when  .separation  from  the  root  systent  occurred  at  or 
l)clow  ground  level. 
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Percent  cover  was  esiiir.afcd  for  each  species  of  herb  and  woody  seedling 
(greater  than  1.0  m  in  height)  rooted  in  the  plot  in  two  randomly  located 
l  .U-m'  quadrats  in  each  subplot  using  titc  Daubenmim  (1968)  cover  class 
melliod. 


Analyzing  Vegetation  Data 

Imponancc  values  for  species  in  all  vegetation  layers  except  die  hcrhiiccous 
layer  were  calculated  by  adding  values  for  relative  density,  relative  frequency, 
and  relative  dominance.  Importance  values  for  herbaceous  species  were 
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calculated  by  summing  relative  frequency  and  relative  dominance.  Importance 
values  were  used  to  determine  the  FTl  number  for  each  species. 

When  species  could  not  be  positively  identified  in  the  field,  voucher  spec¬ 
imens  were  collected  and  later  identified.  Species  nomenclature  was  deter¬ 
mined  using  the  National  List  of  Scientific  Plant  Names  (U.S.  Department  of 
Agriculture  1982). 


Calculating  Species  FTl  Numbers 

Changes  in  composition  of  biotic  communities  along  environmental  gradi¬ 
ents  can  be  addre.ssed  with  several  statistical  techniques,  the  most  notable 
being  gradient  analysis  (Whittaker  1978).  Gradient  analysis  can  take  several 
different  forms  depending  on  the  objective  of  the  analysis.  Inferring  environ¬ 
mental  values  (c.g.,  hydrologic  zones)  from  vegetative  species  composition  is 
called  a  "calibration  problem"  by  Ter  Braak  and  Prentice  (1988)  and  is  the 
appropriate  aR>roach  for  this  .study. 

One  method  of  calibration  is  to  use  weighted  averaging  (WA)  to  estimate 
environmental  factors  at  sites  based  on  species  optima.  If  a  species  exhibits  a 
unimodal  distribution  with  respect  to  an  environmental  variable,  its  occunence 
is  concentrated  around  the  peak  of  this  function  (Ter  Braak  and  Prentice  1988), 
Species  with  similar  optima  will  naturally  tend  to  occur  together.  Therefore, 
an  intuitive  estimate  of  the  environmental  factor  of  a  site  is  the  average  of  the 
optima  for  the  species  present.  The  FTl  numbers  represent  weighted  averages 
of  species  occurrence. 

Two  additional  statistical  methods  of  calibrating  an  environment  (hydro- 
logic  zone)  with  vegetation,  recommended  by  Ter  Braak  and  Prentice  (1988), 
are  cluster  analysis  and  di.scriminani  function  analysis.  These  two  meiliods 
were  applied  to  test  the  reliability  of  the  R’l  numbers. 

FTl  numbers  were  calculated  for  eacli  .species  occurring  in  each  vegetation 
layer  A  species  could  have  tltrcc  different  FTl  numbers  at  a  given  site, 
depending  on  its  growin  form.  For  exantplc.  Querem  nif>ra  would  have  three 
difierent  FTl  numbers  when  pre.scnt  on  a  site  as  a  tree,  .sapling,  and  seedling. 
Species  FTl  numbers  for  cacli  site  were  computed  by  the  following  fomtula: 


FTl 


£<7  •  /v;) 


where 

i  =  Ute  species 
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j  =  2.5,  3.5. ..6.5  (hydrologic  zone)' 

IVjj  =  importance  value  for  species  i  in  the  hydrologic  zone  j 

After  species  FTI  numbem  were  computed  for  all  species  in  all  sites,  the  aver¬ 
age  FTl  number  (777)  for  each  species  across  all  sites  was  calculated  using  the 
following  formula: 


I. FTr 

n 


where 

i  =  the  species 
j  =  sites  1  to  1 7 

FTl,^  =  FTl  number  of  species  i  at  site  j 
n,  =  number  of  sites  at  which  species  i  occurred 


'  itocouM  hs»w«n  htHimlane,.  ttiuUw^  «umbci» 

(«f  /«wa  2.  !'.5  r«  /mc  5.  cic  i  ftw  wi«re  mi  cjacuUitfis  R1 

13 

Cha{U»r2  Mhuhods 


•  •  • 


•  •  •  •  • 


3  Results  and  Discussion 


Flood  Analysis  of  Study  Sites 

Twenty  years  of  hydrologic  data  wen:  used  for  all  sites  except  sites  4,  S, 
and  14.  Sites  4  and  S  had  a  19-year  hydrologic  record,  and  site  14  had  a  12- 
year  record.  Calculations  of  change  in  water  surface  elevation  between  the 
gauging  station  and  site  was  necessary  for  sites  1.  2,  3. 5.  9, 12,  and  17.  All 
other  sites  were  adjacent  to  the  gauging  station  and  did  not  require  adjust¬ 
ments.  Hydrologic  analyses  of  sites  11  and  12  at  the  Apalacliicola  River  were 
verified  using  information  from  another  study  (Leitman.  Sohm.  and  Franklin 
1984). 

The  hydrologic  records  for  all  sites  were  analyzed  by  sea.son  for  five-year 
increments.  In  all  cases,  variation  in  flow  through  time  was  detennined  to  he 
within  normal  seasonal  and  annual  fluctuations.  Therefore,  it  was  assumed 
that  the  hydrologic  record  reflected  normal  conditioas  (i.e.,  no  major  drainage 
projects  during  the  penod  of  record  irad  significantly  impacted  the  plant  com¬ 
munity  structure). 

The  hydrologic  data  also  were  analy  zed  to  detemrine  annual  flood  fre¬ 
quency  and  duration  for  each  site.  Tlie  boundaries  between  Zones  2  and  3  and 
between  Ztmes  ,1  and  4  are  fltHHied  virtually  every  year  (Table  2).  The  bound¬ 
ary  hetwwn  Zones  4  and  5  is  IhxKlcd  at  least  every  oUier  year,  aiuJ  the  bound¬ 
ary  betwa'n  Ztwes  5  and  6  is  flirodcd  frotn  oiree  m  20  yearn  tt>  3  out  of  evety 
4  years  Stmilar  findings  were  reported  by  Clark  and  Uenforado  (1981)  and 
Riwlle  Cl  al.  i  1987). 


In  general,  the  average  duraitrur  of  a  lltKid  event  by  sne  ranged  frirra 
ntonibs  to  longer  than  5  muntl^  lor  tltc  Zorte  2-3  boumlary  .  frotn  3  weeks  to 
greater  than  2  months  (w  tltc  Zttitc  3  4  httundary.  Irom  1  week  to  I  month  for 
the  Zone  4-5  boumiary .  attd  fnam  less  titan  1  day  to  HI  days  for  the  Zone  5  6 
bourtdary  (Table  3). 

As  an  example,  a  hydmgraplt  of  srie  3  sicelc  Haytm  lAppemhx  C‘»  for 
20  years  of  data  shrtws  that  flooding  condtitons  vary  greatly  from  one  scawtn 
to  aiKHher  aiul  from  one  year  to  anmitcr  Also,  floodmg  during  the  growing 
season  usually  occurs  duntig  early  spring  and  is  usually  ooiumuaus  with  the 
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Table  2 

Annual  Flood  Frequency  (Percent  of  Years  In  Which  Boundary 
Is  Exceeded  at  Least  Once  During  Growing  Season  for  More 
Than  Seven  Days)  for  Zone  Boundaries 


•  • 


[longrowing  scasoji  Hooding-  rarely  iKCurs  late  in  tlic  growing  seu' 

son.  ’  nosual  events  such  a>  tlw  1^7.^  Hood  can  greatly  alfcct  the  calculated 
value  of  average  evetus  For  example,  tf  tlic  data  for  197^  wea*  excluded,  Uie 
average  duration  |K'r  tUKid  event  at  sue  '  is  a'duced  to  M  days.  ’5  days, 
d  days  and  less  than  I  Jay,  from  14>.  M),  14.  and  r»  days,  for  /one  houndanes 
2  tlirough  5.  tes{x?ctively  iTaWe  4»  Such  on  event  lus  on  estvcciajly  large 
cffcv .  twi  average  duraitoii  even  over  a  JO  yeor  perttid,  especially  in  Uie  Iwglter 
/oneai 


Vegetation  Data 

Vcgetaiiiio  data  were  adketed  at  each  ol  tlte  55  hydrologttally  deittted 
jtones  ^.-r  the  17  study  sues  tAp(Vi*rtdtx  !>*  Heven  stands  were  sampled  in 
Zone  2. 15  stands  tit  Zone  .5.  }4  viands  in  Zone  4. 4  sioitds  in  /awe  5.  and 
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Table  3 

Average  Annual  Duration  of  Flood  Events  (Days)  for  Zone 
Boundaries 

Site 

Zone  Boundaries  | 

2-3 

3-4 

4-5 

5-6 

1 

119 

21 

12 

<1 

2 

119 

21 

12 

<1 

3 

143 

30 

14 

6 

4 

92 

41 

19 

7 

5 

93 

51 

24 

8 

6 

152 

44 

22 

9 

7 

153 

50 

25 

10 

8 

139 

20 

15 

<1 

9 

139 

20 

15 

<1 

10 

141 

32 

14 

3 

11 

143 

20 

16 

8 

12 

143 

20 

18 

6 

13 

162 

29 

15 

8 

14 

159 

53 

24 

5 

15 

162 

52 

25 

9 

16 

174 

58 

8 

<1 

17 

198 

66 

31 

10 

Study  Area  Average 

143_t  26 

37^  18 

18^6 

6^3 

1 1  stands  in  Zone  6.  The  total  possible  number  of  stands  that  could  have  been 
sampled  for  each  zone  was  17,  Some  zones  were  unsuitable  for  analysis  due 
to  disturbance  or  because  they  were  loo  narrow  to  supfxni  sampling  amas 
(Appendix  A).  Zone  5  was  especially  susceptible  to  disturl>ance.  In  some 
cases  2tone  5  was  cleared  because  it  was  dry  enough  to  lx.*  fanned  dunng  the 
growing  season.  In  otlicr  cases.  /x>ne  5  was  iix)  narrow  k'cause  it  was  iiK'aied 
near  the  toe  of  a  slope.  Tliemforc.  Zone  5  wxs  satnplcd  only  at  sites  V  U.  12. 
and  14. 

Fl'l  numbers  were  calculated  for  74  tree  species.  IIH  stxvies  ot  s.tpln\gs 
and  shrubs.  3 1  species  of  wotxly  vines,  atid  268  siK'cies  of  herbs  and  wihhIs 
seedlings,  leprcscnling  .^12  diffemnt  plant  sjx'cics  Because  some  sjK'cies 
occurred  in  more  than  one  vegetative  layer,  the  total  numk'r  of  species  l-TI 
numbers  exceeded  the  total  plartt  species  idenuned. 


Table  4 

FTI  Numbers  of  Species  Commonly  Occurring  In  Bottomland 
Forests 

Scientific  Name 

Common  Name 

FTI 

Number 

Trees 

Nyssa  ai^uatica 

Water  tupelo 

262 

Salix  nigra 

Black  willow 

2.83 

Fraxinus  caroliniana 

Pop-ash 

2  87 

Taxodium  distichum 

Bald  cypress 

2.97 

Planara  aquatica 

Water  elm 

3  12 

Acer  drummondi 

Drummond  red  maple 

3.48 

, 

Forestiera  acuminata 

Swamp  privet 

3  46 

Gleditsia  aquatica 

Water  locust 

3  50 

Carya  aquatica 

Water  hickory 

354 

Quercus  lyrata 

Overcup  oak 

3  73 

Quercus  launfolia 

Laurel  oak 

3  89 

Betula  nigra 

River  birch 

4  01 

Acer  rutrum 

Red  maple 

4  21 

Ilex  decidua 

Possumhaw  holly 

4  35 

Fraxinus  pennsylvanica 

Green  ash 

4  44 

Uimus  amencana 

American  elm 

4  46 

\ 

Qu^fcus 

Nuttall  s  oak 

450 

Quercus  p^eitos 

Willow  oak 

4  81 

Acer  negundo 

8o*  older 

483 

Cettis  iieuigau 

Sugarberry 

404 

Ameneon  hornbeam 

484 

Liquaimtxar  stytac^ua 

SweetQum 

603 

PSatmis  ocadantiis 

Sycamore 

519 

fiyssa  syK'atca 

Stock  gum 

5  27 

Carya  dknotmsrs 

PuKOn 

5  67 

Qumus  mgra 

Wosarook 

573 

i  Uktmnubta 

Red  mulberry 

STS 

tietofioca 

Amfrruuui  boSy 

579 

Utmutasaa 

i. 

Wit>9edetm 

6  43 

1  (Shmilot4i  | 
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Table  4  (Continued) 

Seltntific  Nam* 

Common  Name 

FTI 

Number 

Pinus  taeda 

Loblolly  pine 

6.41 

Quercus  alba 

White  oak 

6.50 

Sassafras  albidum 

Sassafras 

6.50 

Fagus  grandifolia 

American  beech 

6.50 

Cornus  florida 

Flowering  dogwood 

650 

Ostrya  virginiana 

American  hophombeam 

650 

Quercus  stellata 

Post  oak 

6  50 

Quercus  lalcata 

Southern  red  oak 

6  50 

Carya  tomentosa 

Mockernut  hickory 

6.50 

Saplings  and  Shrubs 

Satix  nigra 

Black  willow 

283 

/tea  virginica 

Virginia  willow 

283 

Planera  aquatica 

Water  elm 

301 

Cephalanthus  occidentalis 

Buttonbush 

3  13 

Styrax  amencana 

Snowbell 

3.41 

Forestiera  acuminata 

Swamp  privet 

3  57 

Cyrtlla  racemilhra 

Till 

3  72 

Celtis  laevigata 

Sugar  berry 

4  37 

Crataegus  vindis 

Green  hawthorn 

4.46 

Carya  illineenski 

Pecan 

500 

Platanus  occidentalis 

Sycamo'  e 

5  05 

Acer  negundo 

Box  older 

5  20 

Magnolia  grandtHora 

Southern  magnolia 

5  43 

Liquidambar  styraaflua 

Sweetgum 

5  52 

Comus  drummonda 

Rough  leal  dogwood 

5  69 

Vacctmum  oliiottii 

EHiott  blueberry 

5  82 

Quercus  mgra 

Water  oak 

592 

Sambucus  caiudonsis 

Floerborry 

5  95 

Halem  (fiptd/a 

SitverbeH 

609 

Mona  ntbta 

Red  mulberry 

6  25 

Cofca  canadensis 

Redbud 

6  37 

{  (ShMi2of4> 
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Table  4  (Continued) 

- 1 

Scientific  Name 

Common  Name 

FTI 

Number 

Vacdnium  arboreum 

Farkleberry 

6.45 

Gleditsia  triacanthos 

Honoy  locust 

6.50 

Quercus  alba 

White  oak 

6.50 

Comus  florida 

Flowering  dogwood 

6.50 

Ilex  vomitoria 

Yaupon 

6.50 

Woody  Vines 

Ipomoea  wrightii 

Morning  glory 

2.50 

Smilax  waiter! 

Walter's  greenbriar 

3.05 

Brunnichia  drrhosa 

Ladies'  eardrops 

3.58 

Amplelopsis  arborea 

Peppetvine 

3.94 

Campsis  radicans 

Taimpet  creeper 

4.05 

Vitis  palmata 

Cat  grape 

4  07 

Trachelospermum  diffome 

Star  jasmine 

4.18 

Vitis  riparta 

Riverbank  grape 

4.27 

Smilax  laurifolia 

Bamboo-vine 

4  33 

Cocculus  caroUnus 

Carolina  moonseed 

437 

Berchemia  sc<frtdens 

Rattan  vine 

4.55 

Similax  bona-nox 

Saw  greenbriar 

4  75 

Toxicodendron  radicans 

Poison  ivy 

4  82 

Smilax  rotundifolia 

Common  greenbriar 

5  18 

Vitis  rotundifolia 

Muscadine  grape 

5.71 

Parthenoassus  quinquelolia 

Virginia  creeper 

5  93 

Lonicera  japonica 

Japanese  honeysuckle 

6  50 

Golsimium  sempervirens 

Carolina  jessamine 

6  50 

Herbs 

Ludwigia  decurrens 

Primrose-willow 

2  50 

Ronppa  islandica 

Yellowcress 

250 

Echmodorus  corditobus 

Creeping  burhead 

3  00 

Aster  simplex 

Lowland  white  aster 

304 

Boehmena  cybndrica 

Small -spike  talsenettlo 

3  34 

Spermacoco  glabra 

Smooth  buttonwoed 

3  50 

(Sheet  3  of  4) 

Chaptor  3  Rosults  and  Discusston 


•  • 


19 


•  •  •  • 


•  • 


Table  4  (Concluded) 


Scientific  Name 

Common  Name 

FTI 

Number 

Saururus  cernuus 

Lizard-tail 

3.65 

Leersia  lenticularis 

Catchfly  grass 

3.67 

Justicia  ovata 

Waterwillow 

3.83 

Unica  chamaedryoides 

Nettle 

4.42 

Clematis  virginiana 

Virgins  bower  clematis 

4.57 

Eupatorium  rugosum 

White  snakeroot 

4.67 

Cocculus  carolinus 

Snailseed 

4.78 

Viola  missouriensis 

Missouri  violet 

4.83 

Hypericum  hypericoides 

St.  Johnswort 

5.25 

Mitchella  repens 

Partridge  berry 

5.32 

Arundinaria  gigantea 

Giant  cane 

5.34 

Vitis  rotundifolia 

Muscadine 

589 

Gelsemium  sempervirens 

Carolina  jessamine 

6.31 

Sanicula  canadensis 

Black  snakeroot 

6.39 

Galium  aparine 

Catchweed  bedstraw 

6.50 

Carex  albolutescens 

Sedge 

6.50 

Cynanchum  laeve 

Cynanchum 

6.50 

Lonicera  sempervirens 

Trumpet  honeysuckle 

6.50 

(Shtvt  4  of  4) 


Appendix  E  contains  a  listing  by  stratum  of  the  plant  species  identified  in 
this  study  and  the  calculated  FTI  numbers  with  standard  deviations  provided 
for  each  species. 

FTI  numbers  were  calculated  for  all  plants  identified  by  species  in  this 
study,  regardless  of  how  frequently  they  occurred  in  the  study.  The  FTI  num¬ 
bers  calculated  for  species  with  few  occurrences  may  be  suspect.  FTI  numbers 
for  some  of  the  more  commonly  occurring  species  in  the  study  are  listed  in 
Table  4.  These  species  can  generally  be  found  along  the  moisture  gradient  in 
any  bottomland  hardwood  forest  in  the  soutlicastctn  United  Slates  in  roughly 
the  order  from  wettest  to  driest  community  as  presented.  Some  species,  such 
as  NuttalTs  oak,  arc  common  in  only  part  of  die  region,  and  not  all  species  can 
be  expected  on  the  same  site  because  of  the  species'  re.sponsc  to  oUicr  environ¬ 
mental  gradients. 
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Examples  of  FTI  numbers  by  life  stage  for  woody  species  are  presented  in 
Table  5.  Although  differences  between  FTI  numbers  for  tree  and  sapling  life 
stages  are  not  great,  FTI  numbers  for  saplings  tend  to  be  slightly  higher  than 
for  trees  because  saplings  are  generally  more  sensitive  to  flooding  than  trees. 
The  sapling  life  stage  also  tends  to  occur  in  a  broader  range  of  zones  than  the 
tree  life  stage  because  of  temporal  variations  in  selective  pressures  (e.g.,  com¬ 
petition  and  response  to  flooding).  FTI  numbers  of  seedlings  have  little  value 
in  determining  hydrologic  zones  because  they  only  reflect  seed  dispersal  poten¬ 
tial  and  germination  wherever  seedbed  conditions  are  favorable.  For  example, 
seedlings  of  least  tolerant  species  (e.g.,  Sassafras  albidum)  occasionally  occur 
in  lower  zones  (Table  D3.  Zone  3),  but  the  individuals  do  not  sur\'ive  to 
maturity  unless  the  hydrologic  regime  is  drastically  altered. 


Table  5 

Variations  in  Species  Flood  Tolerance  Index  Numbers 

According  to  Life  Stage 

Sctantiftc  Name 

Tree 

Sapling 

Seedling 

Taxodium  distichum 

2.97 

3.33 

3.09 

Gleditsia  aquatica 

3.50 

3.15 

327 

Carya  aquatica 

3.54 

3.70 

3.69 

Quercus  lyrata 

3.73 

3.99 

3.80 

Fraxinus  pennsylvanica 

444 

4.27 

4.00 

Quercus  nuttallii 

4.50 

4,50 

4.50 

Acer negundo 

483 

5.20 

5,58 

Cei*is  laevigr.ia 

4.84 

4.37 

4.77 

Liqu.Jainbai  styracifiua 

5.03 

5.52 

4  87 

Quercus  nigra 

5  73 

5.92 

5.85 

Sassafras  aibidum 

6.50 

650 

6.07 

The  average  importance  value  was  plotted  for  each  species  in  every  zone 
where  it  occurred  in  the  study.  Although  a  species  can  be  expected  to  occur  in 
a  number  of  zones,  many  had  a  pcalc  occurrence  in  a  particular  /.one  (Fig¬ 
ure  4).  However,  because  this  study  did  not  analyze  a  continuous  gradient, 

FTI  numbers  were  calculated  from  mean  importance  values  across  the  entim 
study  and  do  not  necessarily  represent  tiie  maximum  in  ecological  amplitude 
for  a  species. 

Three  general  species  distribution  patterns  arc  shown  iit  Figure  4,  The  first 
pattern  includes  species  such  as  water  tupclo  (NYAQl  imd  btild  cypress 
(TADI),  in  which  mean  importance  value  is  greatest  in  Zone  2  and  the  s{x;cies 
no  longer  occurs  after  cither  Zone  .3  or  4.  This  pattern  is  indicative  of  sjiocics 
having  the  strongest  competitive  advantage  in  areas  of  greatest  duration  of 
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Figure  4.  Ecological  amplitude  of  some  commonly  occurring  species;  CAAQ: 
Carya  aquatica:  FOAC:  Forestlera  acuminata;  FRPE;  Fraxinus 
pennsylvanica;  UST:  Liquidambar  styraciflua.WAQ:  Nyssa 
aquatica;  PITA:  Pinus  taeda;  QUAL:  Quercus  alba;  QULY.  Quer- 
cus  lyrata;  QUNI:  Quercus  nigra;  SAAL;  Sassafras  albidum;  TADI; 
Taxodi'jm  d/sf/c/ium;  and  ULAM;  Ulmus  americana 

inundacion/soil  saturation.  The  .second  pattern  is  typified  by  species  such  as 
water  cak  (QUNI),  loblolly  pine  (PITA),  sassafras  (SAAL),  and  white  oak 
(QUAD,  in  which  the  greatest  mean  importance  value  occurs  in  Zone  6 
( uplands)  :ind  decreases  from  Zone  5  to  2.  Hence,  they  have  a  stronger  com¬ 
petitive  advantage  in  areas  where  inundation/soil  saturation  is  less  than  5  per¬ 
cent  of  the  growing  season.  However,  some  of  these  species  (e.g.,  water  oak 
and  loblolly  pine)  may  occasionally  occur  as  dominants  in  wetlands.  The  third 
pattern  is  typified  by  species  having  the  greatest  mean  importance  values  in 
Zones  3,  4,  and  5.  Species  in  this  group  sometimes  occur  as  dominant  species 
in  either  Zone  2  or  6,  but  arc  best  adapted  for  occurrence  at  some  point  in 
Zones  3,  4,  and  5.  Species  having  tlic  greatest  mean  importance  values  in 
Zone  3  are  overcup  oak  (QULY)  and  bitter  (.ecan  (CAAQ),  while  American 
elm  (ULAM)  and  sweetgum  (LIST)  develop  the  greatest  mean  importance 
values  in  Zones  4  and  5,  respectively. 

Other  systems  have  been  developed  to  identify  the  degree  of  wetness  for 
which  a  species  is  best  adapted  (e.g..  Hook  1984,  Reed  1988).  Tliesc  systems 
used  qualitative  descriptions,  such  as  "most  tolerant"  or  "obligate  hydrophyte." 
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and  are  based  primarily  on  the  literature  or  "expert  evaluations"  and  not  on  a 
single  coordinated  study.  Species  evaluations  were  also  made  by  life  forms  in 
this  study,  and  no  such  distinction  was  made  in  the  other  two  systems.  How¬ 
ever,  all  three  systems,  including  the  FTI  numbers,  were  developed  to  identify 
a  degree  of  wetness  for  which  a  species  is  best  adapted.  They  all  have  five 
categories  that  vary  from  wettest  to  driest.  Therefore,  an  obvious  comparison 
would  be  to  compare  species  having  an  FTI  integer  of  2,  with  the  most  toler¬ 
ant  and  obligate  designation,  an  FTI  integer  of  3,  with  the  highly  tolerant  and 
facultative  wet  description,  etc. 

Species  identified  in  this  study  are  listed  along  with  corresponding  FTI 
numbers  and  ratings  of  those  species  from  the  systems  developed  by  Hook  and 
Reed  in  Appendix  E.  Among  selected  tree  species  shown  in  Table  6,  all  spe¬ 
cies  having  an  FTI  number  from  2  to  4  are  obligate  plants  (OBL)  in  the 
National  List  of  Plant  Species  that  Occur  in  Wetlands:  Southeast  (Region  2) 
(Reed  1988)  and  have  a  water-logging-tolerance  rating  of  most  or  highly  toler¬ 
ant  (Hook  1984).  All  listed  species  except  Pinus  taeda  that  have  an  FTI  num¬ 
ber  of  6  to  6.5  are  facultative  upland  (FACU)  species  (Reed  1988)  and  are 
rated  by  Hook  (1984)  as  the  least-tolerant  species.  P.  taeda  (FTI-6.41)  has  an 
indicator  status  of  facultative  (FAC)  and  is  rated  by  Hook  as  moderately  toler¬ 
ant  of  waterlogged  soils.  All  species  except  Betula  nigra  that  have  an  FTI 
number  of  4  to  6  are  facultative  wet  (FACW)  or  FAC  and  are  rated  as  moder¬ 
ately  or  weakly  tolerant.  B.  nigra,  an  obligate  species,  occurs  on  well-drained 
soils,  often  on  natural  berms.  FTI  numbers  were  computed  only  for 
bottomland  forests  and  do  not  reflect  occurrence  in  other  wetland  types  (e.g., 
pocosins  and  Carolina  bays):  thus,  slight  deviations  from  the  above  pattern 
should  be  expected  for  some  species.  Also,  some  species  may  have  genetic 
variants  that  possess  varying  degrees  of  flood  tolerance.  Hook  et  al.  (1988) 
reponed  that  interspecific  variation  in  tolerant  to  waterlogging  exists  in  loblolly 
pine  {Pinus  taeda).  This  variation  may  also  be  true  of  other  species. 

Although  the  system  using  the  National  Wetlands  Inventory  (NWI)  indica¬ 
tor  status  (Reed  1988)  does  not  allow  compari.son  of  hydrologic  definitions,  the 
actual  average  duration  of  flooding  in  this  study  compared  with  Hook’s  (1984) 
waterlogging  tolerance  rating  definitions  yields  smong  agreement.  For  exam¬ 
ple,  assuming  an  average  225-day  growing  season,  the  most  tolerant  rating  can 
be  defined  as  approximately  2(X)  days  (Appendix  E).  The  boundary  between 
2tones  2  and  3  (which  theoretically  would  be  slightly  drier  because  the  desig¬ 
nation  most  tolerant  is  best  compared  to  Zone  2,  not  the  boundary  between 
Zones  2  and  3)  has  a  duration  of  inundalion/soil  saturation  that  ranges  from  92 
to  198  days.  Highly  tolerant  ranges  from  30  to  90  days  versus  20  to  66  days 
for  the  Zone  3-4  boundary.  Weakly  tolerant  ranges  from  1  to  4  weeks,  while 
the  Zone  4-5  boundarj'  ranges  from  8  to  31  days.  "Least  tolerant"  is  defined 
as  waterlogging  for  a  few  days,  but  usually  le.ss  than  2  percent  of  the  growing 
season.  Using  the  225-day  growing  .season,  this  condition  could  be  a.s.sumed  to 
be  3  or  4  days.  The  boundary  between  Zones  5  and  6  varied  from  less  than  I 
to  10  days. 
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Table  6 

Comparison  of  Three  Water-Tolerance  Ratings  for  Selected 
Bottomland  Forest  Tree  Species 

Species 

FTI'  ±  Standard 
Deviation 

NWI*  Status 
Region  2 

Wateriogging 
Toierance  Rating 
Group’ 

Nyssa  aquatica 

2.62  ±  0.20 

OBL 

Most  tolerant 

Salix  nigra 

2.83  ±  0.58 

OBL 

Most  tolerant 

Fraxinus  caroliniana 

2.8710.41 

OBL 

Most  tolerant 

Taxodium  distichum 

2.97  +  0.61 

OBL 

Most  tolerant 

Forestiera  acuminata 

3.48  1  0.50 

OBL 

Most  tolerant 

Gleditsia  aquatica 

3.50  1 0.00 

OBL 

Highly  tolerant 

Carya  aquatica 

3.54  1  0.34 

OBL 

Highly  tolerant 

Quercus  lyrata 

3.73  1  0.68 

OBL 

Highly  tolerant 

Batula  nigra 

4.01  1  1.73 

OBL 

Moderately  tolerant 

Diospyros  virginiana 

4.1310.82 

FAC 

Moderately  tolerant 

Acer  rubrum 

4.21  10.68 

FAC 

Moderately  tolerant 

Fraxinus  pennsylvanica 

4  44  1  0  67 

FACW 

Moderately  tolerant 

Ulmus  americana 

4.46  1  0.62 

FACW 

Moderately  tolerant 

Quercus  phellos 

4.81  1  1.07 

FACW 

Moderately  tolerant 

Acer negundo 

4.83  1  0.47 

FACW 

Moderately  tolerant 

Carpinus  caroliniana 

4.84  1  0  61 

FAC 

Weakly  tolerant 

Celtis  laevigata 

4.84  1  0.56 

FACW 

Weakly  tolerant 

Liquidambar  styraciflua 

5.03  1  0  65 

FAC+ 

Moderately  tolerant 

Carya  illinoensis 

5.571  1.01 

FAC+ 

Weakly  tolerant 

Pinus  taeda 

6  41  +0.14 

FAC 

Moderately  tolerant 

Cornus  llorida 

6  50  +  0.00 

FACU 

Least  tolerant 

Fagus  grandifalia 

6  50  1  0.00 

FACU 

Least  tolerant 

Quercus  alba 

6  50  1  0  00 

FACU 

Least  tolerant 

Sassalras  albidum 

6  50  1  0  00 

FACU 

Least  tolerant 

'  Mean  tor  all  study  sites 
*  Taken  from  Reed  (1988),  see  Appendix  A 
’  Taken  from  Hook  (1984);  see  Appendix  B 
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Weighted  Averaging 


Weighted  average  estimates  of  species  optima  in  this  study  were  calculated 
as  FTl  values  as  previously  described,  with  importance  values  used  as  the 
indicator  of  species  abundance  at  each  site. 

The  use  of  the  weighted  averaging  approach  requires  that  a  number  of 
conditions  be  met,  including:  (a)  species  exhibit  unimodal  abundance  distribu¬ 
tions;  (b)  species  optima  are  equally  spaced  along  the  environmental  variable; 
(c)  species  have  equal  tolerances  of  the  environmental  variable;  and  (d)  species 
have  equal  maximum  values  for  the  environmental  variable.  Strict  adherence 
to  some  of  these  conditions  is  not  always  possible.  Additional  considerations 
should  also  be  noted.  Species-rich  samples  should  not  occur  at  one  end  of  the 
gradient.  Environmental  tolerances  of  species  should  not  vary  substantially. 
The  standard  deviation  of  FTI  numbers  is  an  estimate  of  tolerance  in  this  anal¬ 
ysis.  Species  with  narrow  tolerances  have  low  FTI  numbers  and  standard 
deviations,  and  those  with  wide  tolerance  have  high  standard  deviations. 

Some  of  the  aforementioned  conditions  are  not  strictly  met  in  this  study. 
Although  species  richness  was  fairly  even  across  the  hydrologic  gradient,  few 
species  had  a  peak  abundance  in  Zone  5,  perhaps  because  Zone  5  was  under¬ 
sampled  (n  =  4)  relative  to  the  other  zones.  The  condition  of  a  unimodal 
abundance  distribution  is  upheld  for  tree  species  with  peaks  in  hydrologic 
Zones  2,  3,  and  6,  but  several  species  (e.g.,  ilex  opaca,  Quercus  nigra.  Nyssa 
sylvatica,  and  Liquidambar  styraciflua)  exhibit  bimodal  distributions  with 
peaks  in  Zones  4  and  6.  Again,  this  pattern  may  have  been  influenced  by 
fewer  samples  being  taken  in  Zone  5.  The  condition  of  equal  tolerances  is 
also  violated  somewhat.  For  instance,  those  species  with  abundance  peaks  in 
Zones  2  and  6  have  narrow  tolerances;  whereas,  those  that  commonly  occur  in 
Zone  4  are  also  fairly  common  in  other  hydrologic  zones  as  well.  However, 
these  deviations  from  the  conditions  for  weighted  averaging  analysis  do  not 
necessarily  render  the  FTI  method  invalid.  Additional  analyses  were  applied 
to  help  determine  its  validity. 


Statistical  Analysis  of  the  Vegetation  Data 

To  evaluate  a  method  of  identifying  hydrologic  zones  based  on  vegetative 
associations,  the  analysis  must  be  based  on  common  .species  occurring  within 
the  region  of  interc.st.  Species  that  occur  infrequently  may  be  excellent  indica¬ 
tors  of  hydrologic  conditions  when  present,  but  their  limited  abundance  makes 
evaluating  their  usefulness  in  detennining  a  hydrologic  zone  difficult.  For  this 
rea.son,  species  occurring  relatively  infrequently  in  Uiis  study  were  not  used  in 
testing  tlte  validity  of  the  weighted  averages  (FTI  numbers).  More  than  half  of 
the  74  tree  species  (n  =  44)  recorded  had  20  or  fewer  individuals  throughout 
the  study  region  and,  therefore,  were  not  used  in  tlic  analyses.  Tlie  remaining 
30  tree  species  accounted  for  dO.4  tK'rccnt  of  die  individual  trees.  One  hun¬ 
dred  and  eightceti  species  ot  saplings  and  sltnibs  were  recorded.  Only  those 
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29  species  which  represented  at  least  one  percent  or  more  of  the  total  and 
together  accounted  for  78  percent  of  the  total  saplings  and  shrubs  data  set  were 
used  in  the  statistical  analysis.  A  total  of  31  vine  species  were  recorded;  the 
20  more  common  species  accounted  for  96.5  percent  of  all  individuals  and 
were  the  species  analyzed  statistically.  The  herbaceous  ground-cover  data  set 
contained  268  species.  Most  occurred  only  rarely  in  this  study,  and  only 

30  species  whose  abundances  equaled  or  exceeded  1  percent  of  the  total  herb 
individuals  were  included  in  the  analysis.  These  species  accounted  for 

48.9  percent  of  all  individuals  in  this  vegetative  category. 


Cluster  Analyses 

A  method  of  calibration  suggested  by  Ter  Braak  and  Prentice  (1988)  is 
cluster  analysis  in  which  an  environmental  value  (hydrologic  zone)  is  predicted 
through  use  of  species  abundance  indicators  (relative  frequency).  In  addition 
to  relative  frequency,  cluster  membership  was  used  as  a  predictor  of  hydro- 
logic  zone.  Species  were  clustered  according  to  similar  abundance  distribu¬ 
tions  across  the  hydrologic  gradient. 

Cluster  analysis  was  used  to  group  the  30  tree  species  into  five  clusters 
based  on  the  five  hydrologic  zones.  Results  (Figure  5)  show  that,  with  the 
exception  of  chinaberry  (MEAZ)  and  deciduous  holly  (ILDE),  five  distinct 
groups  can  be  discerned.  Table  7  gives  the  relative  frequencies  of  occurrence 
of  each  species  in  each  hydrologic  zone  (species  are  grouped  by  cluster). 
Inspection  of  the  data  reveals  why  chinaberry  and  deciduous  holly  did  not 
group  readily.  Chinaberry  is  the  only  species  that  occurs  almost  exclusively  in 
Zone  5.  Its  occurrence  is  also  re.strictcd  to  a  single  site.  The  distribution  of 
deciduous  holly  peaks  in  Zones  2  and  3,  but  not  to  the  extent  of  other  common 
species  in  these  zones.  Because  chinaberry  and  deciduous  holly  did  not  group 
readily,  they  were  eliminated  from  further  analysis. 

A  closer  inspection  of  Table  7  indicates  that  the  five  clusters  have  modal 
peaks  that  correspond,  with  vary'ing  amplitude,  to  the  five  hydrologic  zones. 
Trees  in  cluster  1  arc  found  almost  exclusively  in  Zones  2  and  3.  Likewise, 
trees  in  cluster  2  occur  most  commonly  in  Zone  3.  Gustcr  5  had  the  most 
restrictive  distribution,  with  tlirec  of  tlic  four  species  occurring  cxclu.sivcly  in 
Zone  6.  The  remaining  clusters,  3  and  4.  had  less  distinctive  modes,  but 
exliibili  .  greater  distributions  in  Zones  4  and  6. 

Cluster  analysis  on  tlie  entire  .sapling  and  shrub  data  .set  did  not  produce 
distinct  groupings  (Figure  6).  Silver  bell  (HADI)  was  not  evaluated  further 
because  it  occurred  at  a  single  site.  The  data  set  was  split  into  the  two  sapling 
and  shrub  (bush)  components,  and  clu.sier  analysis  was  recalculated  on  each 
componeni.  The  saplings  alone  (n  =  17)  gmu|K‘d  more  distinctly  (Figure  7) 
than  the  shrubs  (n  =  11)  (Figure  8).  Shrubs,  iherclore,  were  not  used  in  any 
furtlter  analyses.  Sitplings  alone  grouped  into  five  distinct  groups  but  not  as 


Chaptor  3  Rosults  and  Discussion 


Figure  5.  Cluster  diagram  tor  trees  (Distance  metric  is  1 -Pearson  correlation  coetlicient. 
single  linkage  method  •  nearest  neighbor) 
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Figure  7.  Cluster  diagram  for  saplings  alone  (Distance  metric  is  i -Pearson  correlation  coelli- 

cient,  single  linkage  method  -  nearest  neighbor)  ^ 

strongly  as  trees.  The  relative  frequency  of  occurrence  and  cluster  membership 
of  the  sapling  species  are  given  in  Table  8, 

The  vine  data  produced  five  clusters,  morning  glory  (IPWR)  being  a  single 
species  cluster  corresponding  to  Zone  2  (Figure  9).  Two  vine  species  poison  • 

ivy  (TORA)  and  trumpet  creeper  (CARA)  were  not  included  in  larger  clusters, 
largely  because  of  their  apparent  wide  loleraiKcs  of  hydrologic  c'onditions. 

Table  9  depicts  the  relative  abundance  distributions  of  each  vine  species  across 

the  hydrologic  gradient  within  a  cluster  and  illustrates  a  pattern  similar  to  but 

not  as  strong  as  that  of  the  tree  species.  ^ 

The  herb  data  also  did  not  cluster  distinctly  (Figure  10).  lns|x;ction  of  Utc 
abundance  distributions  of  the  herbaceous  species  reveals  an  ahsena'  of  .strong 
unimodal  peaks  tliat  correspond  to  hydrologic  /.ones;  therefore,  this  vegetative 
type  is  less  useful  in  classification.  11)c  tack  of  significant  ciu.stcring  of  tire 

shmb  and  herbaceous  data  sets  was  coasisicnt  wilt)  the  re.sulis  of  ordination  • 

attempts  of  the  ground  layer  at  Neches  River  sites  by  Mohler  (I979).  Mulder 
concluded  that  Die  herbs  and  low  sltnibs  were  relatively  unimportant 

30 

OupMfd  R*suUs  and  OMCussiOA 


•  •••••• 


t 


•  • 


Figure  < 


Cluster  diagram  for  shrubs  alone  (Distance  metric  is  1 -Pearson 
correlation  coefficient,  single  linkage  method  •  nearest  neighbor) 


components  of  the  forest  when  compared  to  the  trees.  Clearly,  the  low  shmbs 
and  herbaceous  species  arc  more  prone  to  bias  due  to  succcssional  processes 
and  vegetative  change  caused  by  local  disturbances  which  may  be  unrelated  to 
the  environmental  gradient. 

Results  of  cluster  analyses  suggest  that  cluster  membership  for  tree  data 
provide  better  indicators  of  hydrologic  /ones  than  saplings  or  vines.  Shrubs 
and  herbaceous  species  would  be  the  least  useful  of  all  strata  types. 


Discriminant  Function  Analysis 

Discriminani  function  analysis  (DFA)  is  used  to  detemiine  functions  which 
allow  one  to  classify  an  individual  into  one  of  the  hydrologic  /.ones  using  a 
mimber  of  independent  variables.  The  indqxmdcnt  variables  in  this  analysis 
are  the  average  imvrortancc  values  for  each  tree  cluster  and  vine  cluster  in  each 
zone.  In  cases  where  only  oitc  species  in  a  duster  was  present  in  a  /.one.  that 
importance  value  atone  was  used.  Tabic  ID  lists  the  data  set  upon  whidt  Utis 
andysis  was  based. 

Thnee  analyses  were  performed  using  DFA.  The  first  analysis  developed  a 
dassificaiion  model  using  only  the  importance  value  from  tree  dusters.  Tlris 
model  conectly  dassified  47  of  55  sites  for  an  trvcrall  misdassincaiion  rate  of 
I4.b  percent  (Table  1 1).  In  all  cases,  errors  involved  an  assigwnem  to  a 
neighboring  /one.  For  iasiance.  a  single  Zone  3  site  was  as.signcd  to  Zone  2, 
and  three  Zone  6  sites  were  assigned  to  Zone  S.  The  greaim  error  in 
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Table  8 

Relative  Frequency  of  Occurrence  of  Each  Sapling  Species  in 
the  Hydrologic  Zones  Along  with  Their  Cluster  Memberships 


SpaciM 

2 

3 

4 

5 

6 

Cluster 

SANI 

99.4 

0.6 

0.0 

0.0 

0.0 

1 

FRCA 

61.0 

21.2 

2.7 

0.0 

15.1 

ACRU 

1.4 

35.8 

351 

4.6 

23.0 

2 

FHPE 

0.0 

50  0 

21.9 

21.9 

6.3 

QULA 

4.7 

53.3 

36.7 

3.6 

1.8 

ULAM 

0.0 

2.0 

42.1 

32.2 

23.7 

3 

CELA 

0.0 

13.1 

47.5 

19.5 

19.9 

OSVI 

0.0 

0.0 

0.0 

71.2 

28.8 

4 

CODR 

0.0 

0.0 

1.5 

80.0 

10.5 

ULAL 

0.0 

00 

08 

17.7 

81.5 

5 

QUNl 

0.0 

0.4 

14.2 

11.1 

74.2 

CATO 

00 

0.0 

0.0 

0.0 

100.0 

NYSY 

0.0 

0.0 

24  7 

22.7 

52.6 

LIST 

0.0 

5.4 

24.2 

14.6 

55.8 

ILOP 

0.0 

0.0 

555 

5.0 

395 

CACA 

0.2 

1.4 

40  6 

15.7 

42.0 

classification  that  occurred  for  Zone  4  sites  was  expected  because  of  the 
greater  tolerance  of  species  for  this  zone.  As  previously  shown  (Figure  4), 
Zone  4  is  that  portion  of  the  hydrologic  gradient  that  has  species  common  to 
alt  three  distribution  patterns  identified.  Three  Zone  6  sites  were  assigned  to 
Zone  5  primarily  because  of  the  lack  of  Zeinc  6  species  being  identified  as 
commonly  occurring.  A  better  agreement  would  be  expected  if  all  species 
were  used. 

The  .second  model  examined  the  ability  of  vine  cluster  impr>rtance  values  to 
predict  zone.  Althougli  vines  did  not  cluster  as  well  as  trees,  a  DFA  was 
examined  (>ccau.sc  their  cluster  patterns  were  similar.  However,  this  model 
correctly  classified  only  26  of  55  zones  for  a  52  peramt  misclassification. 

This  model  wits  not  considered  adequate,  and  Uie  results  of  its  cla.ssification 
are  not  presented. 

A  final  model  was  generated  to  cxasniiK'  the  efTectivencss  of  using  tlw 
average  site  FTI  numbers  of  alt  observed  tree  strecics  »il  a  site  for  each  of  the 
55  sites.  Ttiis  mtK!el  correctly  classified  45  of  55  sites  for  an  overall  misclas¬ 
sification  rate  of  1H.2  pereent  (Table  12).  .All  misclassifications  were  in  an 
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Figure  9.  Cluster  diagram  for  vines  (Distance  metric  is  1 -Pearson  correlation  coefficient, 
single  linkage  method  •  nearest  neighbor) 

adjacent  zone.  Zones  2,  3,  and  5  >were  misclassified  twice;  Zone  4  was  mis- 
classified  3  times;  and  Zone  6  was  misclassified  only  once.  Using  FTI  num¬ 
bers  for  all  observed  tree  species  improved  tl»  results  obtained  in  the  first 
DFA  using  the  importance  values  of  only  the  commonly  occurring  species. 

In  examining  the  data  (Table  13).  it  appears  that  three  of  the  misclassifica- 
tions  occur  at  site  10  (Pearl  River,  observations  27  to  30).  The  hydrology  at 
this  site  was  obtained  from  two  gauges,  and  it  is  possible  that  an  error  was 
made  in  combining  the  hydrologic  data  from  the  two  gauges.  It  seems  ironic 
that  the  only  zone  correctly  predicted  at  this  site  was  Zone  4.  Table  13  also 
shows  the  percentage  probability  of  each  of  the  SS  sites  occurring  in  a  /one. 

Figure  1 1  .shows  the  mean  site  FTI  plotted  again.st  the  observed  and  pre¬ 
dicted  hydrologic  zones.  As  expected,  mean  FTI  numbers  were  greater  Uian 
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Table  9 

Relative  Frequencies  In  Each  Hydrologic  Zone  of  the  Vine 

Species  Used  In  Statistical  Analyses 

Species' 

Hydrologic  Zona 

2 

3 

4 

5 

6 

Cluster 

IPWR 

100 

0 

0 

0 

0 

1 

VIPA 

0 

64.1 

30.5 

5.5 

0 

2 

TRDI 

2.1 

70.2 

26.9 

0 

0.8 

BROV 

13.4 

6S.2 

17.8 

3.6 

0 

VIRl 

1.0 

33  3 

43.8 

7.6 

14.3 

3 

SMLA 

1.8 

47.4 

45.6 

0 

5.3 

COCA 

0 

41.9 

52.9 

0 

5.2 

SMWA 

9.1 

36.4 

53.8 

0 

0.7 

AMAR 

13.2 

37.2 

46.3 

0 

3.3 

PAQU 

1.5 

55.9 

2.2 

40.4 

4 

SMRO 

0 

2.4 

71.4 

7.1 

19.1 

BESC 

4.6 

13.7 

61.1 

14.5 

6.1 

SMBO 

6.7 

13.3 

43.3 

26.7 

10.0 

— 

GESE 

0 

0 

0 

0 

100 

5 

CLLI 

0 

0 

0 

0 

100 

ARTO 

0 

0 

0 

0 

100 

BICA 

0 

19.8 

31 

25  0 

52.1 

VIRO 

1.6 

6.0 

20.0 

24.4 

48  0 

'  Groupings  of  species  correspond  to  cluster  membersh'c 

the  observed  hydrologic  zones  at  the  low  end  (Zone  2)  and  less  tiian  the  zones 
at  the  upper  end  (Zone  6)  of  the  hydrologic  gradient  due  to  the  lack  of  outly¬ 
ing  zones  (e.g..  Zones  1  and  7)  to  pull  these  averages  toward  either  extreme. 
Therefore,  using  DFA  classification  decision  points  show  tliat  average  site  FTl 
numbers  as  high  as  3.45  would  still  be  in  Zone  2.  and  average  site  FTl  num¬ 
bers  as  low  as  5.33  would  still  be  in  Zone  6.  Tlie  lower  end  of  the  predicted 
Zone  4  (4.16)  compares  favorably  with  the  observed  (4.0).  Zone  5  predicted 
and  observed  zone  values  ate  the  same  (5.0). 
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Figure  10.  Cluster  diagram  for  herbs  (Distarxse  metric  is  1 -Pearson  correlation  coefficient, 
single  linkage  mettxxJ  -  nearest  neighbor) 
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Table  10  (Concluded) 


Table  13  (Continued) 


Figure  1 1  Mean  tree  FTI  numbers  ptolled  versus  observed  and  predided 
bydroiogic  zones  lor  ait  55  sites 


Hegionat  Variation  in  Species  FTI  Numbers 

Because  the  17  sites  in  this  study  occur  twer  a  broad  geograpluc  area,  the 
possibility  of  regional  differences  in  species  ITI  numbers  was  a  cmicem.  To 
test  for  possible  diffenmees.  the  sites  were  groupol  iitto  three  regions:  Gulf 
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Coast  (sites  1,  2, 10,  U,  12).  Mississippi  Valley  (sites  3  through  '  ,  i:  1  Atlan¬ 
tic  Coast  (sites  13  through  17). 

A  two-factor  analysis  of  variance  (ANOVA)  was  used  to  test  differences 
in  importance  values  between  regions  and  clusters  for  trees.  Ilierc  was  no 
significant  interaction  between  region  and  cluster  trees  (F  =  0.71,  p  =  0.68); 
therefore,  importance  values  of  species  within  a  cluster  do  not  differ  among 
regions.  There  was  a  significant  difference  between  regions  (F  =  4.02,  p  = 
0.019),  reflecting  the  fact  that  importance  values  of  trees  were  greater  in  the 
Mississippi  Valley,  averaging  49. 1  +  47.6,  than  the  Gulf  Coast  (37.5  +  37.2) 
and  Atlantic  Coast  (39.3  +  34.4)  regions.  A  number  of  factors  may  contribute 
to  this  phenomenon,  including  stand  maturity  and  localized  disturbances. 

Another  two-factor  ANOVA  al.so  was  used  to  determine  whether  the  pre¬ 
dicted  zone  values  generated  were  more  accurate  in  one  region  or  another. 

The  absolute  value  of  the  difference  between  the  predicted  and  actual  zones 
was  used  s  the  dependent  variable.  There  was  neither  an  interaction  (F  = 

1 .44,  p  =  0.18),  nor  a  main  effect  (F  =  1.54.  p  =  0.22)  involving  region,  thus 
indicating  that  the  hydrologic  zones  can  be  predicted  with  equal  accuracy 
among  the  specified  regions. 
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Bottomland  hardwood  forests  are  dynamic  and  complex  systems.  Frequent 
flooding  from  adjacent  streams  provides  the  forcing  function  that  characterizes 
the  affected  plant  communities.  Frequency  and  duration  of  floodwater  deter¬ 
mine  the  extent  of  anaerobic  soil  conditions  that  directly  affect  plant  popula¬ 
tions.  Plant  species  adapted  for  life  in  anaerobic  soil  conditions  are  located  in 
the  topographically  lowest  areas  subject  to  long  duration  flooding.  Species 
composition  changes  as  the  elevational  and  associated  moisture  gradient 
changes  from  wettest  to  driest  and  reflects  species  adaptations  to  the  prevailing 
hydrologic  regimes. 

Determination  of  a  hydrologic  gradient  often  requires  extensive  data  gather¬ 
ing  over  a  long  period.  However,  many  studies  have  shown  that  a  definite 
relationship  exists  between  plant  species  and  the  timing,  frequency,  and  dura¬ 
tion  of  inundation  and  soil  saturation  (Larson  et  al.  1981).  This  study  was 
undertaken  to  express  quantitatively  the  optimum  position  of  various  plant 
species  along  a  hydrologic  gradient. 

Previous  studies  have  estimated  the  location  of  plant  species  and  communi¬ 
ties  along  a  hydrologic  gradient.  Various  systems  have  been  proposed  that  use 
vegetation  to  predict  the  duration  and/or  frequency  of  flooding.  However, 
previous  studies  were  limited  to  a  small  geographic  area,  the  developed  sys¬ 
tems  are  qualitative,  and  vegetation  data  used  to  predict  the  degree  of  flooding 
for  the  entire  southeastern  United  Slates  previously  have  been  liieraiurc-bascd 
involving  many  studies  with  varying  research  designs. 

Vegetation  data  resulting  from  this  study  related  four  vegetation  strata  ajid 
three  life  fonns  occurring  in  55  stands  at  17  sites  tliroughoui  the  souihea.stem 
United  States.  Hydrologic  regimes  were  calculated  for  a  10-  to  20-year  |)critvl 
of  record  for  each  stand.  A  flood  tolerance  index  (Fl'l)  system  of  weighictl 
averages  based  on  imponance  values  was  developed,  and  FTl  numlicrs  were 
calculated  for  various  life  stages  of  each  species  identified  in  die  study. 

Three  hundred  and  twelve  species  were  identified  for  each  of  4  strata  in  the 
study  including  74  tree  species,  188  s|K'cies  of  .saplings  and  .shrebs.  ,^l  stwcics 
of  woody  vines,  and  268  sfKcics  of  herl>s  and  wtKtdy  seedlings.  Contfwristm 
of  tlic  FTI  numbers  wiili  two  oilier  systems  fHtxik  1984.  Reed  1988)  using 
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vegetation  to  estimate  wetness  showed  general  agreement  among  the  systems, 
especially  for  mature  trees. 

Guster  analysis  and  discriminant  function  analysis  were  used  to  evaluate 
the  weighted  averaging  technique  arid  explore  the  best  method  for  using  the 
FTI  numbers  in  predicting  hydrologic  regimes. 

Tree,  sapling,  and  vine  data  clustered  into  distinct  groups.  Herbaceous  and 
shmb  data  did  not  group  distinctively.  Tree  and  vine  importance  values  for 
each  cluster  in  a  zone/sample  (data  taken  in  a  single  zone  at  a  site)  and  FTI 
numbers  for  tree  data  were  used  as  independent  variables  for  the  discriminant 
function  analyses.  Tree  species  were  found  to  be  more  useful  than  saplings, 
shrubs,  vines,  or  herbaceous  species  in  predicting  hydrologic  zones.  The  tree 
data  alone  using  importance  values  provided  85  percent  accuracy.  Tree  data 
alone  using  FTI  numbers  was  only  slightly  less  accurate  at  82  percent.  All 
misclassificaiions  assigned  membership  to  a  neighboring  zone.  Misclassifica- 
tions  are  ur^derstandable  for  two  important  reasons.  Zone  4  contains  the  more 
facultative  species  because  as  wemess  decreases,  other  environmental  condi¬ 
tions  begin  to  exert  greater  influence.  Also,  since  Zone  5  is  so  narrow  com¬ 
pared  to  other  zones  and  most  species  occurring  in  Zone  5  occur  in  greater 
abundance  in  either  Zone  4  or  6,  very  little  difference  in  the  community  struc¬ 
ture  exists  between  the  top  of  Zone  4  and  the  bottom  of  Zone  6. 

The  accuracy  of  these  predictions  may  be  somewhat  inflated,  because 
hydrologic  zone  was  a  parameter  used  to  derive  species  FTI  numbers. 

There  were  no  regional  (Gulf  Coast.  Lower  Mississippi  Valley,  and  Atlantic 
Coast)  differences  in  the  accuracy  of  the  weighted  averaging  and  predicted 
valuc.s.  Therefore,  a  single  FTI  number  calculated  for  each  species  can  be 
used  to  predict  zones  for  the  entire  study  area. 

The  implication  of  this  study  is  that  the  calculated  FTI  numbers  can  be 
used  to  estimate  hydrologic  regimes  in  bottomland  forest  systems  of  the  south- 
v-astem  United  States.  Tmes  were  determined  to  be  the  most  reliable  vegeta¬ 
tive  growth  forai  for  determining  hydrologic  zones.  However,  this  study  was 
cotulucied  in  relatively  undisturbed  areas.  Bccau.se  trees  can  remain  for 
decades  following  hydixdogic  disturbance,  a  modification  of  the  metJiod  using 
saplings  and  seedlings  may  prove  to  be  more  reliable. 

Techniques  u.sed  in  this  study  to  develop  FTI  numbers  in  the  .stiutheasiem 
United  States  may  Iv  applicahlc  to  rcgiotis  of  Ute  country  iltat  have  similar 
types  of  riverine  forest  systems. 
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Appendix  A 

Site  Descriptions  and  Map 
Locations 


ApiMndxA  Silo  O«sc<tp(ions  and  Ma(>  Locations 


Neches  River  (Sites  1  and  2) 

Location  (Neches  River  Basin) 

These  sites  are  located  in  the  National  Big  Thicket  Preserve,  Jack  Gore 
Baygall  unit,  6.4  km  north  of  Evadale  in  Jasper  County,  Texas.  Reference 
U.S.  Geological  Survey  (USGS)  map,  Silsbee,  Texas,  N3015-W94(X)/15,  1955. 


Hydrology  data 

Twenty  years  of  hydrology  data  were  obtained  for  a  staff  gauge  on 
U.S.  Highway  96  bridge  at  Evadale.  Slope  correction  from  gauge  datum  to 
snidy  site  was  determined  by  using  a  water  surface  profile. 


General  vegetation 

Plant  communities  range  from  Taxodiim  distichum-Nyssa  aquatica  in  deep 
sloughs  to  Quercus  alba-Pinus  taeda  and  Fagus  grandifolia  on  the  nearby 
ridges.  Intermediate  communities  consist  of  Quercus  lyrata,  Carya  aquatica, 
Quercus  michauxii,  Liquidambar  styraciflua,  Ulmus  americana,  and  Carpinus 
caroUniana. 


Soils  and  climate 

Soils  vary  from  the  very  poorly  drained  Angelina  series  in  sloughs  to  the 
moderately  well-drained  Spruger  scries  on  ridges.  Other  soil  series  encoun¬ 
tered  were  Bleakwood,  Urbo,  and  Attoyac.  Average  annual  rainfall  in  the  area 
is  170  cm,  and  the  average  growing  season  is  234  days. 


Delineated  zones 

Zones  2,  3,  4.  and  6  were  delineated  for  both  sites.  Zone  5  was  too  narrow 
to  reliably  delineate  because  of  its  position  on  the  slope  of  the  floodplain 
terrace. 


Appendix  A  Site  Oosaipbons  and  Map  Locations 


Figure  A1 .  Neches  River  (sites  1  and  2) 
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Steele  Bayou  (Site  3) 

Location  (Yazoo  River  Basin) 

This  site  is  located  in  the  Yazoo  National  Wildlife  Refuge,  6.4  km  north¬ 
east  of  Glen  Allen  in  Washington  County,  Mississippi.  Reference  USGS  map, 
Percy,  Mississippi,  N3300-W9052.5/7.5, 1967. 


Hydrology  data 

Twenty  years  of  hydrology  data  were  obtained  for  a  gauge  on  the  bridge 
over  Steele  Bayou  6.4  km  south  of  Grace,  Mississippi.  Slope  correction  from 
gauge  datum  to  study  site  was  determined  by  a  water  surface  profile. 


General  vegetation 

Plant  communities  ranged  from  a  Salix  nigra-Taxodium  distichum  commu-  • 

nity  at  lower  elevations  to  a  Sassafrass  albidum-Liquidambar  styraciflua-Quer- 
cus  nigra  community  at  the  highest  elevation.  Intermediate  communities  are 
dominated  by  Planera  aquadca,  Forestiera  acuminata,  Quercus  lyrata,  Carya 
aquatica,  Fraxinus  pennsylvanica,  Celtis  laevigata,  Acer  negundo,  and  Vlrms 

americana.  _ 


Soils  and  climate 

Soil  series  range  from  Sharkey  at  the  lowest  elevations  to  Dundee  at  the 
higher  elevations.  Average  annual  rainfall  in  the  area  is  132  cm,  and  the  aver-  • 

age  growing  season  is  213  days. 


Delineated  zones 

Zones  2  through  6  were  delineated  for  study  at  this  site. 
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Ouachita  River  (Sites  4  and  5) 

Location  (Ouachita  River  Basin) 

These  sites  are  located  in  the  Felsenthal  National  Wildlife  Refuge,  8  km 
west  of  Crossett  and  0.8  km  cast  of  Felsenthal,  respectively,  in  Union  County, 
Arkansas.  Reference  USGS  map,  Felsenthal,  Arkansas-Louisiana.  N3300- 
W9200/15. 1981. 


Hydrology  data 

Nineteen  years  of  hydrology  data  were  obtained  for  a  gauge  on  a 
U.S.  Highway  81  bridge,  8  km  west  of  Crossett,  Arkansas.  A  slope  correction 
for  site  5  was  determined  using  a  water  surface  profile.  Site  4  was  adjacent  to 
the  gauge,  so  no  correction  was  necessary. 


General  vegetation 

Plant  communities  range  from  a  Taxodium  distkhum-Cephalanthus 
occidentalis  dominated  community  in  lower  areas  to  a  nearly  monotypic  stand 
of  Pinus  taeda  in  higher  areas.  Intermediate  communities  arc  dominated 
Carya  aqmtica,  Quercus  lyrata,  Diospyros  nrgimam,  Quercus  phellos,  Quer- 
cus  matallii,  and  Uquidambar  styraciflua. 


Solis  and  climate 

All  encountered  soils  ate  in  the  Una  scries.  Average  annual  rainiall  is 
140  cm,  and  the  average  growing  season  is  21 1  days. 


Delineated  zones 

Only  Zones  3  and  4  were  dcHncated  for  boUi  sites  4  and  5.  Zone  2  was  not 
used  because  tltc  hydrology  was  not  rellccted  by  the  gauge  data.  Zones  5  and 
6  were  not  used  because  of  major  disturbaiKcs  from  recent  silvicultural  and 
agricultural  practices. 
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Figure  A3  Cuacfuta  River  (sites  4  and  S) 
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Yazoo  River  (Site  6) 


Location  (Yazoo  River  Basin) 

This  site  is  located  on  the  north  side  of  the  Yazoo  River,  8  km  west  of  the 
U.S.  Highway  61  bridge  and  12.0  miles  north  of  Vicksburg,  Mississippi,  in 
Issaquena  County.  Reference  USGS  map.  Long  Lake,  Mississippi-Louisiana, 
N3222.5-W9052.5/7.5,  1962. 


Hydrology  data 

Twenty  years  of  hydrologic  zone  elevations  were  computed  by  analyzing 
flow  data  from  gauges  on  the  Mississippi  River  at  Vicksburg,  Mississippi,  on 
the  Yazoo  River  2.4  km  east  of  the  site,  and  at  the  Steele  Bayou  control  struc¬ 
ture  immediately  adjacent  to  the  study  site. 


General  vegetation 

Plant  communities  range  from  Quercus  lyrata-Carya  aquatica  at  lowest 
elevations  to  a  Liquidambar  styraciflua-Ulmus  americana-Celtis  laevigata 
association  at  the  highest  elevatioas.  Other  commonly  occurring  species 
include  Ilex  decidua,  Carya  illinoensis,  and  Cercis  canadensis. 


•  • 


Soils  and  climate 

Soils  were  determined  to  be  in  the  Sharkey  series.  Average  annual  rainfall 
is  127  cm.  The  average  growing  season  is  221  days. 


delineated  zones  for  study 

Only  Zones  3  and  4  were  delineated  for  this  study.  Zones  2,  5,  and  6  were 
either  too  narrow  or  too  disturbed  to  provide  reliable  data. 
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Big  Black  River  (Site  7) 

Location  (Big  Biack  River  Basin) 

The  site  is  located  on  the  south  bank  of  the  Big  Black  River  adjacent  to  the 
Fisher  Ferry  bridge  on  Fisher  Ferry  Road,  24  km  south-southeast  of  Vicksburg, 
Mississippi.  The  site  is  in  Qaibome  County,  Mississippi.  References  USGS 
map,  name  N3207.5-W9{)45y7.5, 1963. 


Hydrology  data 

Twenty  years  of  hydrologic  data  were  analyzed  for  a  flow  gauge  on  the 
U.S.  Highway  80  bridge,  3.7  km  east  of  Bovina,  Mississippi.  A  slope  correc¬ 
tion  from  gauge  location  to  site  was  determined  by  a  water  surface  profile. 


General  vegetation 

• 

Plant  communities  range  from  Taxodium  distichum-Nyssa  aquatica  at  lower 
elevations  to  Liquidambar  styracifiua-Celtis  laevigata-Ulmus  americana  at 
higher  elevations.  Intermediate  communities  are  dominated  by  Planera  aqua¬ 
tica,  Carya  aquatica,  Quercus  lyrata,  and  Fraxinus  pennsylvanica. 


Soils  and  climate 

Soils  range  from  the  Waverly  series  (deptes.sional  phase)  in  lowest  eleva¬ 
tions  to  the  Faylaya  scries  at  higher  elevations.  Average  annual  rainfall  for 

this  area  is  1 32  cm.  and  the  average  growing  season  is  226  days.  • 


Delineated  zones 

Zones  2.  3.  and  4  were  delineaterl  for  study.  Zones  5  ^td  6  were  not  delin¬ 
eated  because  of  major  vegetation  disturbana'  indua'd  by  silvicultural  and 
agricultural  practices. 
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Figure  A5.  Big  Btack  River  (site  7) 


Mffitntk*  A  Sav  DoKMOtiOitt  and  Uap  Loca&t>R» 


•  • 


•  •  • 


All 


L’Anguille  River  (Sites  8  and  9) 

Location  (L’Anguille  River  Basin) 
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Sites  8  and  9  are  located  on  the  west  bank  of  L’Anguille  River,  0.8  km  east 
and  7.2  km  southeast,  respectively,  of  Palestine  in  St.  Francis  County,  Arkan¬ 
sas.  Reference  USGS  map,  Marianna,  Arkansas,  N3445-W9045/15,  1957. 

• 

Hydrology  data 

Twenty  years  of  hydrologic  data  were  analyzed  for  a  gauge  located  on  the 
U.S.  Highway  70  bridge,  0.8  km  east  of  Palestine,  Arkansas.  A  slope  correc-  ^ 

tion  was  computed  for  site  9  using  a  water  surface  profile.  No  slope  correc¬ 
tion  was  necessary  for  site  8  because  it  was  adjacent  to  the  gauge. 

General  vegetation 

• 

Plant  communities  range  from  Taxodiutn  distichum-Nyssa  aquatica  domi¬ 
nated  communities  at  the  lowest  elevations  to  a  Carya  tomentosa-Quercus 
alba-Uquidambar  styraciflua  dominated  association  on  adjacent  ridges.  Inter¬ 
mediate  communities  are  dominated  by  Quercus  lyrata,  Carya  aquatica,  Dio- 
spyros  virginiana,  Fraxiim  peimylvaiuca,  and  UUtms  americana. 


Solis  and  climate 

Soil  scries  range  from  Zachary  at  lower  elevations  to  Loring  on  adjacent 
ridges.  Average  annual  rainfall  is  132  cm.  and  the  average  growing  season  is  • 

219  days. 


Delineated  zones 

Zones  3  and  4  were  delineated  for  site  8.  Zones  3  and  6  were  delineated 
for  site  9.  All  other  zones  were  unacceptable. 
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Pearl  River  (Site  10) 

Location  (Pearl  River  Basin) 

This  site  is  located  in  the  Pearl  River  State  Wildlife  Management  Area, 
8  km  north  of  Slidell  in  St.  Tammany  Parish,  Louisiana.  Reference  USGS 
map  Nicholson,  Mississippi-Louisiana,  N3022.5-W8937.5/7.5, 1955. 
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Hydrology  data 

Twenty  years  of  hydrology  data  were  analyzed  for  two  gauges.  First 
10  years  data  were  extrapolated  to  present  gauge  on  the  Southern  Railway 
bridge  at  Pearl  River,  Louisiana.  No  slope  correction  was  necessary  because 
the  site  is  adjacent  to  the  gauge. 


General  vegetation 

• 

Plant  communities  range  from  Taxodium  distichum  Nyssa  aqmtica  domi¬ 
nated  communities  in  sloughs  to  Liquidambar  styraciflua-Quercus  nigra  domi¬ 
nated  communities  on  low  ridges.  Intermediate  communities  arc  dominated  by 
Quercus  laurifolia.  Acer  drummondii,  Fraxitm  pennsylvanica,  Carpinus  carol- 
iniana,  and  Ilex  opaca. 


Solis  and  climate 

Soil  scries  range  from  Roscbloom  (dcprcssional  phase)  in  sloughs  to 
Prentiss  on  ridges  with  ArkabuUa  at  intemicdiate  elevations.  Average  annual 
rainfall  is  152  cm.  and  the  average  growing  season  is  237  days. 


Delineated  zones 

Zones  2.  3, 4,  and  6  were  delineated.  Zone  S  could  not  be  reliably  delin¬ 
eated  because  of  topography. 
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Figure  A7.  Pearl  Rwer  (site  10) 
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Apalachicola  River  (Sites  11  and  12) 


Location 

Site  1 1  is  located  on  the  west  bank  of  the  Apalachicola  River,  immediately 
south  of  the  Rorida  Highway  20  bridge,  1.6  km  east  of  Blountstown  in  Cal¬ 
houn  County,  Rorida.  Site  12  is  located  on  the  east  bank  of  the  river,  4.8  km 
north  of  Bristol  in  Liberty  County,  Florida.  Reference  USGS  maps  Blounts¬ 
town,  Rorida,  N3022.5-W8500/7.5,  1945,  and  Bristol,  Rorida,  N3022.5- 
W8452.5/7.5,  1945,  respectively. 


Hydrology  data 

Twenty  years  of  hydrology  data  for  site  1 1  were  analyzed  for  a  gauge 
located  0.8  km  south  of  Highway  20  bridge  at  the  Neal  Lumber  Company 
Landing.  Hydrology  data  for  site  12  were  analy2ed  from  data  from  a  previous 
study  (Leitman  et  al.  1984). 


General  vegetation 

Vegetation  for  both  sites  ranges  from  Nyssa  aquatica  dominated  swamps  at 
lower  elevations  to  Nyssa  sylvatka-Juglans  nigra-Sass(^as  albidum  dominated 
associations  at  higher  elevations.  Intermediate  plant  communities  consist  of 
Fraxinus  caroUniana,  Gleditsia  aquatica,  Quercus  lyrata,  Carya  aquatica, 
Ulmus  americana.  Melia  azederach,  Celtis  laevigata,  and  Quercus  nigra. 


•  • 


Soils  and  climate 

Soil  series  range  from  Bibb  at  lower  elevation  to  Ochlochoncc  at  higher 
elevations.  Soils  scries  occurring  at  intertnediute  elevations  were  Oiasiain, 
Enorec.  Jena,  and  Chewacla.  Average  annual  ramfall  is  137  cm.  and  the  aver¬ 
age  growing  season  is  267  days. 


Delineated  zones 

Zones  delineated  for  site  1 1  were  2.  X  4.  and  5.  Essentially  all  of  Ztmc  6 
nas  been  developed  for  agriculture.  Zones  delineated  for  site  12  were  4.  5, 
and  6.  lire  hydrology  of  Zones  2  and  .3  trad  been  alien.'d  by  an  extensive 
network  of  bcavor  dams  and  was  not  reliable. 
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figure  A8-  Apatac^tiosta  niver  (site  1 1) 
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Figure  A9.  Apalachicola  River  (site  12} 
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Ocmulgee  River  (Site  13) 

Location  (Ocmulgee  River  Basin) 

This  site  is  located  across  the  river  from  Lumber  City,  and  adjacent  to  the 
east  side  of  Southern  Railway  and  U.S.  Highway  23  and  341  in  Jeff  Davis 
County,  Georgia.  Reference  USGS  map,  Lumber  Hty,  Georgia,  N3 152.5- 
W8237.5/7.5,  1971. 

Hydrology  data 

Twenty  years  of  hydrology  data  were  analyzed  for  a  gauge  on  the 
U.S.  Highway  23  and  341  bridge  adjacent  to  the  site.  No  slope  correction  was 
necessary. 


General  vegetation 

The  plant  communities  range  from  Taxodium  distichum-Nyssa  aquatica 
communities  at  the  lowest  elevations  to  a  Carya  tomentosa-Querem  alba-Pinm 
glabra  dominated  association  at  the  higher  elevations.  Intermediate  communi¬ 
ties  consist  of  Planera  aquatica,  Quercus  lyrata,  Carya  aquatica,  Ulmus  amer- 
icana,  Uquidambar  styraciflua,  Quercus  phellos,  Carpirm  caroUniana,  and 
Quercus  nigra. 


Soils  and  climate 

The  soil  series  range  from  Bibb  in  the  lowest  areas  to  Riverview  at  the 
highest  elevations.  The  Chastain  .series  occurs  at  intermediate  elevations. 
Average  annual  rainfall  in  this  area  is  1 17  cm.  and  the  average  growing  season 
is  232  days. 


Dealgnated  zones 

Zones  2.  3.  4,  and  6  wm'  dcUncatcd  for  study.  Zone  5  was  too  narrow  to 
provide  reliable  data. 
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Figure  AtO  Ocmutgee  River  (site  13) 
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Altamaha  R;ver  (Site  14) 

Location  (Altamaha  River  basin) 
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This  site  is  located  in  the  northeast  quadrant  at  the  intersection  of 
U.S.  Highway  1  and  the  Altamaha  River,  50  km  north  v/f  Baxley  in  Toombs 
County,  Georgia.  Reference  USGS  map,  Baxley  NE,  Georgia,  N3152.5- 

W8215r/.5,  197C  • 


Hydrology  data 

Twelve  years  of  hydrology  data  were  analyzed  for  a  gauge  on  the 
U.S.  Highway  1  bridge  adjacent  to  the  site.  No  slope  correction  was 
necessary. 


General  vegetation 

• 

Plant  communities  range  from  Taxodiwn  distichum-Nyssa  aquatica  at 
lowest  elevations  to  a  Juniperus  virginiana-Quercus  stellata-Carya  tomentosa- 
Pinus  taeda  community  at  highest  elevations.  Intemediate  communities  are 
dominated  by  Fraxinus  pennsylvanica,  Quercus  michauxii,  Quercus  phellos, 

and  Carpinus  caroliniana.  ^ 


Soils  and  climate 

S'  "s  range  from  the  Osier  series  in  lowest  elevations  to  the  Riverview 
series  at  highest  elevations.  Tlie  Chewacla  series  occurs  at  intermediate  eleva-  • 

tions  Average  annual  rainfall  is  117  cm,  and  the  average  growing  season  is 
232  days. 


Deslgobted  zones 

Zones  delineated  for  this  study  site  were  2,  5.  and  6.  Zones  3  and  4  had 
ridge  and  swale  topography  which  prevented  separating  them  reliably. 
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Edisto  River  (Site  15) 

Location  (Edisto  River  Basin) 

This  site  is  in  Givhans  Ferry  Stale  Park,  north  and  west  of  South  Carolina 
Highway  61  bridge,  4.8  km  west  of  Givhans  in  Colleton  County,  South 
Carolina.  Reference  USGS  map.  Maple  Cane  Swamp,  South  Carolina,  N3300- 
W8022.5/7.5,  1979. 


Hydrology  data 

Twenty  years  of  hydrology  data  were  analyzed  for  a  gauge  on  the  South 
Carolina  Highway  61  bridge  adjacent  to  the  site.  No  slope  correction  was 
necessary  at  this  site. 


General  vegetation 

Plant  communities  range  from  Taxodium  dLstichum-Nyssa  aquatica- 
Fraxinus  caroiiniana  at  lowest  elevations  to  a  Pinus  taeda-Quercus  virginiam- 
Quercus  nigra  dominated  community  at  highest  elevation.  Species  in 
communities  at  intermediate  elevations  include  Quercus  lyrata,  Quercus  lauri- 
folia,  Planera  aquatica,  Liquidambar  styraciflua.  Quercus  nigra,  and  Carpinus 
caroiiniana.  * 


Soils  and  climate 

Soil  series  range  from  Osier  at  lowest  elevations  to  Chipley  at  highest  ele¬ 
vations.  The  Torhunta  .soil  .series  occurs  at  intermediate  elevations.  Average 
annua!  rainfall  is  132  cm.  and  the  average  growing  season  is  213  days. 


Delineated  zones 

Zones  2,  3.  4.  and  6  were  delineated,  but  Zone  5  was  loo  narrow  due  to  its 
topographic  position. 
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Figure  A12.  Edisto  River  (site  15) 


•  •  • 


Appendix  A  Site  Desaiptions  and  Map  Locations 


Lynches  River  (Site  16) 

Location  (Lynches  River  Basin) 

This  site  is  located  in  Lynches  River  State  Park,  1.6  km  south  of  Effingham 
in  Florence  County,  South  Carolina.  Reference  USGS  map,  Florence  West, 
South  Carolina,  N3400-W7945/15. 1940. 


Hydrology  data 

Twenty  years  of  hydrology  data  were  analyzed  for  a  gauge  on  the  bridge  on 
U.S.  Highway  52,  1 .6  km  south  of  Effingham.  A  slope  correction  from  gauge 
to  site  was  determined  by  a  water  surface  profile. 


General  vegetation 

Plant  communities  range  from  Taxodium  distichum-Nyssa  aquatica  at  the  • 

lowest  elevations  to  Quercus  falcata-Quercus  stellata-Carya  tomentosa  at 
higher  elevations.  Species  occurring  in  communities  at  intermediate  elevations 
include  Quercus  lyrata,  Quercus  taurifoUa,  Liquidambar  styraciflua,  and 
Quercus  phelbs. 

•  • 

Soils  and  climate 

Soil  series  range  from  Chastain  at  lowest  elevations  to  Chiplcy  at  highest 
elevations,  with  the  Wehadkee  series  at  intermediate  elevations.  Average 

aimual  rainfall  is  107  cm,  and  the  average  growing  season  is  237  days.  • 

Delineated  zones 

Zones  2,  3,  and  6  were  delineated  for  study.  Zones  4  and  5  were  too  nar¬ 
row  to  delineate  because  of  their  topographic  positions.  * 
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Waccamaw  River  (Site  17) 

Location  (Waccamaw  River  Basin) 

This  site  is  located  3.2  km  southeast  of  Longs  in  Horry  County,  South 
Carolina.  Reference  USGS  map.  Longs,  South  Carolina-North  Carolina, 
N3352.5-W7837.5/7.5,  1947. 


Hydrology  data 

Twenty  years  of  hydrology  data  were  analyzed  for  a  gauge  on  the  bridge  on 
State  Highway  9,  3.4  km  southeast  of  Longs,  South  Carolina.  No  slope  cor¬ 
rection  was  necessary. 


General  vegetation 

Plant  communities  range  from  a  Fraxtnus  caroUniam  dominated  swamp  at 
the  lowest  elevation  to  a  Pinus  taeda-Quercus  nigra-Liquidambar  styraciflua 
dominated  community  at  the  highest  elevation.  Vegetation  dominated  by 
Quercus  laurifolia.  Magnolia  virginiana.  Acer  rubrum,  loblolly  bay.  Ilex 
opaca.  Quercus  phellos,  and  Quercus  michauxii  occurs  at  intermediate 
elevations. 


Soils  and  climate 

Soils  range  from  the  very  poorly  drained  Rutledge  .series  at  the  lowest 
elevations  to  the  moderately  well-drained  Chipley  series  at  highest  elevation. 
Soils  at  intermediate  elevations  include  the  Remben  and  Leon  series.  Average 
annual  rainfall  is  107  cm,  and  the  average  growing  season  is  248  days. 


Delineated  zones 

Zones  2,  3, 4,  and  6  were  delineated  for  this  site.  Zone  5  was  loo  narrow 
to  delineate  because  of  its  topographic  position. 
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Figure  A14.  Waccamaw  River  (site  17) 
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Guide  for  Computer  Program 
for  Anaiyzing  Hydrologic  Data 


Introduction 

Program  development 

Ihe  FORTRAN  computer  program  was  developed  to  streamline  hydrologic 
data  manipulation  for  hydrologic  /one  boundary  determinations. 


Overview  of  program  capabilities 

The  program  defines  the  lower  limits  of  four  hydrologic  zone  boundaries, 
enabling  determination  of  five  zones.  Recognizing  the  inherent  variability  of 
some  input  parameters,  the  program  allows  input  of  a  range  of  parameters 
values,  thus  yielding  a  range  of  boundary  values.  The  program  reads  either 
standard  foimattcd  U  S.  Geological  Survey  (USGS)  Row  rate  or  Corps  of 
Engineers  stage  data. 


Basis  for  Hydrologic  Zone  Delineation 

Definitions 

Hydrologic  zones.  Tlie  program  assumes  tltc  following  defmitions  for 
hydrologic  zone  bouiularies; 

Zone  _ IX’fmition _ 

2  Soil  inundated  or  saturated  on  average  greater  Uian  7.S  percent 
of  the  growing  season. 

3  Soil  inundated  or  saturated  on  average  between  7S  and  25  per¬ 
cent  of  the  growing  season. 
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Zone 


Definition 


4  Soil  inundated  or  saturated  on  average  between  25  and  12.5  per¬ 
cent  of  the  growing  season. 

5  Soil  inundated  or  saturated  on  average  between  12.5  and  5  perc¬ 
ent  of  the  growing  season. 

6  Soil  inundated  or  saturated  on  average  less  than  5  percent  of  the 
growing  season. 

Inundation.  Inundation  is  defined  as  the  physical  overtopping  of  the  soil 
by  the  adjacent  stream  water  surface. 

Saturation.  A  soil  is  saturated  when  it  will  no  longer  absorb  water  without 
losing  an  equal  amount. 

Growing  season.  The  growing  season  is  defined  as  the  average  frostfrcc 
period.  It  is  the  period  between  the  last  average  occurrence  of  32°  F  in  the 
spring,  and  the  first  average  occurrence  of  32°  F  in  the  fall. 


Separation  of  Data  into  Growing  Seasons 

The  program  used  the  starting  and  ending  dates  of  the  growing  .sea.son  and 
the  daily  flow  rates  or  daily  stage  data  at  each  site  for  a  period  of  10  to 
20  years  as  input.  Hencefonh.  the  terrrts  "flow  rate”  and  "stage"  are  inicr- 
chairgeable,  depending  on  the  form  of  input  data. 

The  prognun  read  flow  rate  data  into  a  matrix  FL(1.J),  where  1  is  an  index 
designating  year,  and  J  designated  the  Julian  dale.  For  c.xample.  Fl.13.3) 
designated  die  flow  rate  of  January  3  of  the  third  year  of  data  and  FL(3.33) 
designated  February  2  of  tlie  third  year.  Two  rriairices,  K5GS(I)  and  kuCiSd), 
were  created  that  contained  Julian  dales  of  the  reginning  and  end  of  Ute  grow¬ 
ing  season  in  each  year  1.  Tliese  dates  varied  .laause  of  leap  years. 

The  program  then  created  two  more  matrices:  IT.GSd.J)  and  NlXiSd). 
Fl.GSd.J)  contained  flow  rates  in  year  1.  on  dale  J  from  live  beginning  of  the 
grtrwing  season,  i-or  exantple.  M.GSf2..3t  designated  die  flow  rate  on  the  dtinl 
day  of  the  growing  .season  in  die  second  year  of  data.  NlXiSth  i.s  the  number 
of  days  in  the  growing  season  of  Uic  I''  year.  Again,  Uie  number  of  days 
varied  because  of  leap  yc'ws. 


Computation  of  Days  Inundated 

Computation  of  days  inuiulaicd  at  a  given  flow  rate  pn:ceedcd  as  follows; 

a.  Growing  sca.son  flow  rates  for  die  entire  eiiiemd  record  were  ranked 
from  highest  to  lowest.  Iliis  itroa'duie  was  acconqdislied  by 
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iransfcrring  all  daia  in  the  FLGS(I,J)  matrix  into  a  single  subscripted 
matrix  RANK(K),  and  then  the  program  ranked  the  data  in  RANK 
using  a  bubble  sorting  routine.  RANK(l)  represented  the  greatest  flow 
rate  for  the  entire  record.  RANKfNQ)  was  the  lowest  flow  rate,  where 
NQ  was  the  total  number  of  growing  season  flow  rates  in  the  entire 
record. 

b.  The  number  of  days  a  given  How  rate  was  exceeded  (i.c.,  effecting 
inundation  above  that  flow  rate)  within  the  growing  season  record  was 
equal  to  the  flow  rate’s  nmking.  A  flow  rate  in  RANK(IO)  was 
equalled  or  exceeded  10  times  within  the  historic  record  and  corre¬ 
sponded  to  10  days  of  inundation. 

Computation  of  Days  Saturated 

General.  The  model  for  the  program  was  a  simplified  water  balance.  The 
.soil  root  zone  for  wetland  plant  species  was  considered  to  be  a  water  bucket 
where: 

a.  Depth  of  the  bucket  was  the  critical  depth  of  the  saturated  /one  (e.g.. 

25  cm). 

b.  When  w-ater  overtopped  the  bucket  (i.e.,  during  inundation),  tlte  bucket 
tilted  at  a  rate  PKW  (inclKs/ltour). 

t  When  inundation  ceased,  the  bucket  drained  at  a  rate  PKD 
( incite  syhour). 

d.  DE V.'XPR  inches  of  water  were  lost  daily  out  Uie  top  of  die  bucket  by 
evapotranspiration. 

e  Wlien  the  Intcket  wun  panialty  full  li  e.,  not  empty  or  overtopped  by 
inundation),  a  day  of  saturation  was  counted. 

Inputs.  Use  following  iitputs  were  required  for  computing  days  ol 
saturauon: 

a  PKD  rate  of  pcreolanon  of  water  ilmniglt  the  sttil  column,  which  was 
estimated  frotn  soil  a>ns**rsation  servia*  cxtuniy  soil  surveys. 

h  PKW  rale  at  whicfi  iiiuiklaiuw  restimes  die  soil  /ttrie  to  full  saturatitHi 
iineftes^tour)  {Sotr  /*AU  a  dt^Vrcni  fhm  PKi)  whitn  the  tinJi'rh- 
uhI  id\ef  wiL\  less  thdn  the  soil  Utyer  7 he  smt  vuntld 

wet  iii  the  permeMth  rate  of  tht-  uf^^r  htyer.  hui  wimld  dram  at  the 
fH'rmealHUiy  rate  of  the  underhiKs  ant  layer). 

c  n),S/.  =  cniical  depth  ol  the  saturated  /one.  which  was  tlte  dqpth  of 
wetland  plant  rentt  /one  t  U)  m.  or  26.4  cini. 
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d.  DEV  Am  =  average  daily  evapotranspiration  rate  for  the  site 
(inches/day). 

Discussion.  This  model  has  no  pretense  of  absolute  accuracy;  it  docs  not 
include  rainfall,  contributions  of  water  from  upslope  drainage,  residual  soil 
moisture  held  by  soil  after  gravity  drainage,  and  possibly  other  sources  of 
water. 

Program  algorithm,  for  a  "fixed”  flow  rate.  The  following  describes  the 
program  algorithm  for  a  "fixed"  flow  rate  (used  at  each  zone  boundary)  for 
computation  of  days  saturated: 

a.  For  each  year,  the  program  started  at  CDSZ/24*PK\V  days  before  the 
growing  season,  with  an  empty  "bucket,"  and  used  the  general  scheme 
described  above  to  find  the  depth  of  water  in  the  root  /one  at  the  start 
of  the  growing  season.  A  flow  rate  in  the  record  greater  than  the 
"fixed"  flow  rate  filled  the  "bucket,"  while  a  lesser  flow  rate  drained  the 
"bucket." 

b.  For  each  year,  the  program  then  checked  each  growing  season  flow  rate 
versus  the  "fixed"  flow  rate  using  this  starting  water  depth  and  either 
filled  or  drained  the  bucket  as  appropriate.  Each  day  when  the 
bucket  was  partially  full  counts  as  a  day  saturated. 

c.  Days  saturated  for  each  year  were  added  imo  a  single  total  for  that 
"fixed"  flow  rate. 

d.  A  flowchart  showing  program  logic  for  computation  of  days  saturated 
is  provided  in  Figure  BI. 


Computation  of  Frequency  of  Inundation 

Frequency  of  inundation  was  not  used  in  defining  hydrologic  /one  bound* 
arics.  However,  it  was  used  for  discussiem  purposes. 

Frequency  of  tnundaiion  for  a  given  flow  rate  was  deterotined  by: 

a.  Counting  the  number  of  growing  seasons  in  the  Itistoric  record  during 
which  the  flow  rate  for  a  particular  hydrologic  ^tc  was  exceeded  at 
least  ottce  for  a  minimum  of  seven  days. 

b  Dividing  the  total  tuunber  of  years  in  the  record  into  "a."  aitd  multiply- 
iitg  by  100. 

For  example:  .A  flow  rate  of  20.000  cubic  feet  per  sccottd  (560  mcteri  per 
second)  is  exceeded  in  only  two  growing  scastnts  of  a  20- year  rocord.  litis 
flow  rate  has  a  frequency  of  ituuulation  of  VlO  x  100  10  percetu. 
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Computation  of  Parameters  In  Tabular  Output 

Tabular  output  appeared  as  follows: 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Days 

Duration 

Days 

Frcq 

Saturated 

Saturated 

Boundary  Inun- 

Duration 

Inun- 

Days 

Plus  Days 

and 

Rowrate 

Dated 

Inundated 

Dated 

Saturated 

Inundated 

Inundated 

38852. 

33. 

4.3 

lOO.O 

5. 

38. 

5.0 

Duration  saturated 
and  inundated 


days  inundated  + 


days  saturated 


total  growing  season  days 


X  100. 


Ascend*  B  Out 


Example  Summary  Table  of 
Boundary  Rowraies 


Zone  V  Zone  IV  Zone  111  Zone  11 
155.  144.  128.  63. 


NSMGS=  3  NSDGS=  3  NEMGS=11  NEDGS=11  PK\,  =.90000  PKD=.90000 
CDSZ=10.0  DEVAP=.200 


Boundary 

Days 

Inun- 

Duration 

Freq 

Inun- 

Days 

Days 
Saturated 
Plus  Days 

Duration 

Saturated 

and 

Flowrate 

Datcd 

Inundated 

Dated 

Saturated 

Inundated 

Inundated 

155. 

22. 

4.3 

100.0 

2. 

24. 

4.7 

144, 

48. 

9.4 

100.0 

7. 

55. 

10.8 

128. 

116. 

22.8 

100.0 

11. 

127. 

25.0 

63. 

375. 

73.8 

100.0 

11. 

386. 

76.0 
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Hydrograph  for  Steele  Bayou 
(Site  3) 
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Figure  Cl .  Hydrograph  for  Steele  Bayou  (site  3):  the  shaded  areas  represent  the  nongrowing 
season.  a:1961-1965,  b:1966-t970.  0:1971-1975.  and  d:1976-1980  (Sheet  1  ot  4) 
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Importance  Values  for  Species 
by  Zone  and  Vegetation  Layer 


Appand«0  ValMs  ior  Species 


D2 


AjjcMAcM  D  lor  Spooot 


Table  D1  (Continued) 


■Him 

Percent 

Relative 

Freauenev 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importanc 

Value 

Liquldambar  styraciflua 

2.9 

2.3 

3.2 

8.4 

Cledlcsia  aquaclca 

100. 0 

2.3 

100.0 

0,2 

100.0 

o 

O 

b 

Saollnes  and  Shrubs 

Acer  druaaondil 

9.1 

29.1 

21.1 

59.3 

Ilex  decidua 

12.1 

16.9 

21.1 

50.1 

Planers  aquatics 

15.2 

12.3 

14.7 

42.2 

Taxodium  distichum 

18.3 

10.8 

10.6 

39.7 

Fraxinus  caroliniana 

12.1 

12.3 

13.2 

37.6 

Cephalanthus  occidenealis 

12.1 

6.2 

8.1 

26.4 

Sty rax  americana 

12.1 

7.7 

6.0 

25.8 

Crataegus  viridis 

6.0 

3.1 

3.1 

12.2 

Carpinus  caroliniana 

3,0 

100.0 

1,^. 

100.0 

— U 
100.0 

300.0 

Uoodv  Vines 

Brunnichia  cirrhosa 

106.6 

33.3 

36.9 

36.4 

Vitls  palmata 

33,3 

26.3 

36.4 

96.5 

Aapelopsis  arborea 

25.0 

21.0 

17,0 

63.0 

Smilax  ratundifolia 

8.4 

100.0 

ai-j 

100.0 

-J^ 

100.0 

33.9 

300.0 

Herbs  and  Uoodv  Seedlinps 

Juseicia  ovata 

26.7 

42.4 

69.1 

Quercus  lauri folia 

18.4 

27.5 

45.9 

Planers  aquatics 

8.3 

4 . 6 

12.9 

Fraxinus  caroliniana 

10.3 

2.4 

12.7 

Brunnichia  cirrhosa 

4,1 

8.3 

12.4 

Oiodia  Virginians 

6.1 

4.1 

10.2 

Carya  aquatics 

6.1 

4.1 

10.2 

Saururus  eerrxuus 

2.0 

3.0 

5.0 

Vicis  palaata 

2.0 

0  4 

2  4 

Ulisus  americana 

2,0 

0  4 

2 .« 

Smilax  valteri 

2.0 

0.4 

2,4 

Seiiax  sp. 

2.0 

0  4 

2  4 

Craraegtis  viridis 

2  0 

0  4 

2.4 

Cares  sp. 

2  0 

0  4 

2  4 

Ampelopsis  arborea 

2  0 

0  4 

2.4 

Acaiypha  graciletts 

3.0 

0.4 

2  4 

Acer  drustmmJt  i 

100  0 

bsmJi 

0.4 

lOO  0 

200^ 

Carpisws  eatolinlana 

37.1 

50  i 

21.1 

108  3 
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Table  D1  (Continued) 


Percent  Percent  Percent 
Relative  Relative  Relative 
Frequency  JQimiiX  Powlnancc 


importance 


Liquidambar  seyracif lua 
Ulmus  amerlcana 
Quercus  mlchauxli 
Quercus  laurifolia 
Diospyros  vltglniana 
Nyssa  sylvacica 
Quercus  lyraCa 
Crataegus  viridls 
Ilex  opaca 


Ilex  decidua 
Carpinus  caroliniana 
Syssa  sylvatica 
Sebastiania  fruticosa 
Quercus  lyraCa 
Cartaegus  viridis 
Ilex  Opaca 


Vicis  paliaaCa 
Toxicodendron  rad leans 
Siynonla  capreolaca 
Berchesia  scandens 
ViCis  rotundifolia 


J'jscicia  ovata 
Sigtwnia  capreolaca 
Quercus  <auri/oiia 
fticctiella  repens 
Carpinus  caroliniana 
Toxieadendron  radicans 
yjatis  aaerteana 
Crscaegus  virtdis 
Ciola  sp, 

tiQuidacs^ar  scyraeiFitia 
ArisroJttehia  serpenfaria 
Lysitisachia  radicans 
Ssiiax  valreri 
i'jtis  palerata 
OtcHanth^ituif  ei9<*stjCjf««s 

V'iola  eiSXtHtrtensiis 


U.8 

19.2 

35.8 

69.8 

11.1 

5.8 

5.8 

22.7 

3.7 

1.9 

12.1 

17.7 

3.7 

1.9 

10.3 

15.9 

7.4 

5.8 

1.8 

15.0 

1.1* 

5.8 

1.3 

14.5 

l.l 

1.9 

8.6 

14.2 

3.8 

1.0 

12.2 

3.7 

3,8 

?,2 

9.7 

100.0 

100.0 

100.0 

300.0 

38,8 

63.1 

64  8 

166.7 

37.7 

21.7 

22.6 

72.0 

11.1 

4.3 

5.1 

20.5 

5.6 

4.3 

1.4 

11.3 

5.6 

2.2 

2.5 

10.3 

5.6 

2.2 

2.5 

10.3 

5.6 

2.2 

1.1 

8.9 

IQO.O 

100.0 

100.0 

300.0 

50.0 

37  5 

47.5 

135.0 

14  3 

43  7 

31.7 

89.7 

14.3 

9.4 

8.9 

32.6 

14.3 

6  3 

7.9 

28.5 

—LX 

-lA 

-kA 

ALl 

100  0 

100  0 

100. 0 

300.0 

10.7 

18  0 

28.7 

10.  7 

16  0 

26.7 

5.8 

9.5 

15.3 

5.0 

9,6 

14.6 

7.9 

9  6 

12.6 

5.0 

6.6 

U  fe 

7  2 

2.9 

10. 1 

4  3 

3  1 

7.6 

3  5 

1  8 

5  3 

3  5 

15 

5,0 

3  5 

1  5 

5  0 

<  .  V 

3  6 

5  0 

?  1 

2  4 

4  5 

7  « 

1.2 

4  0 

2  S 

1  2 

4  0 

1  4 

2  1 

15 

2  1 

0.9 

3.0 

iStrmieiSj 
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Table  01  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Snncles 

Freouenev 

DcnsltY 

Dominance 

Valwe 

Qtiercus  lyrata 

2. a 

0.9 

3.0 

Aster  latcrKlorus 

2.1 

0.9 

3.0 

Trachelospertaum  dlfforao 

0.7 

l.S 

2.5 

Justicia  aaericana 

0.7 

l.B 

2.3 

Campsis  radlcans 

0.7 

1.8 

2.5 

Quercus  michauxii 

1.4 

0.6 

2.0 

Oxalis  stricta 

1.4 

0.6 

2.0 

Ilex  opaca 

1.4 

0.6 

2.0 

Eupatorvm  sp. 

1.4 

0.6 

2.0 

Celtic  laevigata 

1.4 

0.6 

2.0 

Are:  rubrua 

1.4 

0.6 

2.0 

J’  riionla  gigantea 

0  7 

0.3 

10 

Smilax  bona-nox 

0.7 

0.3 

1.0 

Sebastiania  t'ruticosa 

0  7 

0.3 

1.0 

Syssa  aquatica 

0.7 

0.3 

1.0 

Hikania  scandens 

0  7 

0.3 

1.0 

Botrychiua  biceniatiis 

0.7 

0.3 

1.0 

Aca  1  ypha  grad  1  cna 

0.7 

0.3 

1  0 

Acer  druaxaondii 

0.7 

0.3 

l.O 

100.0 

100.0 

200  0 

SS2n£.6 

Trees 

LiqeidaBbar  styraciflua 

18.6 

20.7 

11.3 

30.8 

Carpinus  carol iniatta 

18.6 

20,7 

3.4 

42  7 

Quercus  nigra 

9  3 

6  9 

18.6 

34.8 

Quercus  falcata  var . 

9  3 

6.9 

14.3 

30.3 

pagodii'ol  iH 

Qstrva  vj rgitiiiina 

U  3 

13.9 

3  0 

28.4 

(?u<»rcus  pttellos 

4.7 

3.4 

19  3 

2?  4 

Pifitis  raeJa 

4.7 

3.4 

16  3 

Ilex  opaca 

7  0 

8  6 

3.2 

20  8 

Qtjt?re«s 

7  0 

6.9 

6  0 

19  9 

Svsss  sylvat ica 

4  ? 

5  2 

1  3 

U  4 

1  fforus  rubra 

7  ) 

1  7 

0  3 

4  3 

j  Carsus  Horida 

2.3 

„XJ. 

0  4 

4.4 

IQO  Q 

100  0 

ICO  6 

100  0 

M.i 

30  \ 

36  t. 

99  9 

i  &s;rya  ■-‘•ir^tniana 

*1  8 

?1  1 

7S  9 

1  Ilex  opaca 

n  J 

* 

1?  7 

40  0 

!  liquidaslbar  xfyractflua 

u  l 

n  i 

8  4 

31  1 

Syssa  svlvai  ica 

3  16 

10  0 

8  H 

24  1 

1  (StmtdoiH)  1 
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Table  D1  (Concluded) 


Percent 

Per''.enc 

Percent 

Relative 

Relative 

Relative 

Importance 

Seed  OS 

Freauenev 

DensUv- 

tVimlnjj^Bcc 

Value 

Cornus  /lor Ida 

5.6 

3.3 

4.1 

13.0 

Aralla  spinosa 

3.3 

10.8 

100. 0 

100.0 

100.0 

300.0 

Uocjdy  Vines 

Vitis  rotutidi folia 

66.7 

75.0 

75.0 

216.7 

Blgrtottia  capreolaCa 

33.3 

25.0 

..25J3 

?,?.  J 

100.0 

100.0 

100.0 

300  0 

Heybs  and  Woodv  Scedlij»K.s 

Qu'*rcus  nigra 

17. 8 

-  • 

27.3 

45 . 1 

Bignonia  caprcolaca 

5.1 

'  - 

12.3 

17 .4 

Toxicodendron  radicans 

5.0 

4  4 

11.4 

Parzhenoc issiis  <|uifiqut'/olia 

6  4 

'  • 

3.1 

9.5 

Hicchella  repens 

3.8 

*  ■  . 

S.  1 

8 . 9 

Carpinus  carol iniana 

5.1 

- 

2.5 

7 , 6 

Pinus  saeda 

2.6 

4  S 

7.1 

SmiJax  rocundfi folia 

3.8 

1-9 

5  7 

Qticrcus  pkellos 

3  8 

1  .<> 

S.  7 

Pichantheliua  cocunucaciuD 

3.8 

• 

5 .  / 

ilex  opaca 

3.8 

"  • 

i.p 

5.7 

'  Cares  sp . 

3.8 

1.4 

5 . 7 

VUfis  rocundi/oliii 

13 

• 

3.9 

5  2 

Subus  sp . 

13 

3.9 

5,2 

Ilex  voSiHoria 

1.1 

3.9 

5,2 

Ascyrua  hyper  --coidcs 

13 

3.9 

5.2 

Cares  sp 

13 

•  ** 

3 . 9 

3 . 2 

V'iburfiua  deittacunt 

2.6 

1  3 

3.9 

Ostt'va  Virgmtaita 

2  6 

1..3 

3.9 

Op!  iscnenits  hi  riel  tits 

2.6 

'  * 

13 

3 . 9 

Berchetaia  scandens 

2  6 

1,3 

3  9 

Vaecinuta  el!  toil  it 

1  3 

0  6 

19 

Aapelaexts  albtdits 

1  3 

'  ' 

0  6 

1  9 

Quereits  ialcaia  var 

1  3 

'  ' 

0 .  ^ 

1  9 

pagoditol ta 

Qvereos  alba 

1  1 

*  • 

t)  e» 

1  9 

Pruiitts  sefiXitta 

1  3 

0 

1  9 

Svssa  svivaitra 

1  J 

•  ‘ 

0  6 

1  '* 

lies  c&riaeea 

1  1 

0  4 

1  9 

Crata'^gns  sarshallit 

1  i 

•  ■ 

0 .  ft 

ChasaanrhiKta  se^isjJif 

1  5 

»  ' 

0.6 

1  9 

1  > 

►  ' 

S  6 

1.9 

*  ' 

.  JLS 

1 

lip  0 

lOQ  0 

200  -3 

0  i9n^«<taMc  V4:)ti>««  Id* 


MJ 


<*■ 


•  • 
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Tf^ble  02  (Contir  jed) 


Percent  Percent 
Relative  Relative 
Freoueticv  Density 


Percent 

Relative 


Planera  aqttatica 


Woody  vines 
Vitis  pahnaCa 
Campsls  radicans 
Ampelopsis  arborea 
Brunnichia  cirrhosa 


100.0 


37.5 

25.0 

35.0 

-12.^ 

100.0 


1.1 

100.0 


Importance 

Value 

4.9 

300.0 


111.0 

106.5 

57.1 

300.0 


Quercus  laorlfolla 

21.1 

*  * 

40.8 

61.9 

Justicia  ovata 

21.0 

-- 

13 . 7 

34.7 

Saururus  cemuus 

8.1 

12.6 

20.7 

iysimachia  radicans 

8.1 

•  • 

6.2 

14.3 

Quercus  lyrata 

8.1 

4,1 

12.2 

Smilax  ualteri 

3.2 

.. 

6.6 

9.8 

Styrax  americana 

4.8 

•  - 

3,3 

8.1 

Brunnichia  cirrhosa 

4.8 

3.3 

8.1 

Leeisia  sp. 

1.6 

•  - 

2.5 

4.1 

Aaipelopsls  arborea 

1.6 

•• 

2.5 

4.1 

Fraxinus  carol iniana 

3.2 

-- 

0.8 

4.0 

ViCis  palaaca 

1.6 

0.4 

2.0 

Toxicodendron  radicans 

1.6 

0.4 

2.0 

Diadia  Virginians 

i  6 

0.4 

2.0 

Crataegus  viridis 

1.6 

0,4 

2.0 

Cephalanthiis  oecidental  is 

1.6 

'  • 

0  4 

2.0 

Campsls  radicans 

1  6 

0  4 

2.0 

Aster  sp 

1.6 

0,4 

2.0 

v^sfiepias  perennis 

1  6 

0  4 

2.0 

Acer  drummiandi  i 

100. 0 

4aii!L.a 

0,4 

100. 0 

200.0 

Carpi nif s  earo!  iiu  ana 

10  0 

51  1 

116 

92, « 

Liifuidatsbar  styraeitlua 

10  0 

216 

79  4 

81. 0 

Qtierctis  otehauxli 

10  l 

4  9 

26  9 

41.9 

Syxsa  svlvatiea 

6.-‘ 

?  8 

22.5 

12  0 

Ultsus  aeiericana 

;  1 

7  4 

6  7 

12  1 

1 1  ex  der i dna 

6  / 

«•  ? 

0  6 

115 

Ilex  opaea 

1  1 

7.? 

1  4 

7,5 

Acer  drttsisseud i ; 

S  1 

?  8 

0  8 

6  9 

Carya  aquae  tea 

1  1 

1  4 

0  4 

5.1 

Crataegus  vtrida 

—1^ 

100  0 

_ LtS 

100  0 

100  0 

100.0 

(SimfSotS) 
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Percent  Percent  Percent 
Relative  Relative  Pelatlve 
Freouencv  Density  P.O|Htn,anct 


laipcrtanc-: 


Saplings  and  Shrubs 
Carplnus  carollniana 
Ilex  decidua 
Crataegus  vlridis 
Sebastiania  fruClcosa 


VJoodv  Vines 
Vicis  palmaca 
Berchemia  scandens 
Toxicodendron  radicans 
Vlcis  rotundiiolia 
Campsis  radicans 
Cocculus  carol inus 
Ampelopsis  arborea 


Herbs  and  Woody  Seedlings 
Berchemia  scar.dens 
Mitchella  repens 
Vicis  palmaca 
Sebasciania  frucicosa 
Juscicia  ovaca 
Toxicodendron  radicans 
Itlmus  americana 
Smilax  valceri 
Qitorcus  laurifolia 
Querccs  michauxi i 
Nyssa  sylvac ica 
Carp inus  carol  in iana 
Aseer  -sp 

I'ernonia  gigancea 
Lysimchia  radicans 
Diodia  virginiana 
Bignonia  capreoiaca 
Lit]‘aidaabaf  seyraeit  lua 
Colds  laevigata 
Viola  tsissostriensis 
Polvgonua  virgimamta 
Partfionncissos  i}itin>iuetol  la 
Camps !  s  rail tcans 
Botrychiuta  sp. 


49.9 

61.8 

64.9 

1/6.6 

38.9 

34.0 

32.4 

105  3 

5.6 

2.1 

2.0 

9.7 

2  J 

0.7 

-Ut 

100.0 

100.0 

100.0 

300. 0 

32.2 

19.3 

24.9 

76.4 

22.6 

29.6 

i8.8 

71.0 

9.7 

27.4 

25.4 

62.5 

19.4 

17.0 

^2.-/ 

59.1 

9.7 

4.5 

5.0 

129.2 

3.2 

1.1 

1.6 

5.9 

3.2 

1,0 

5.9 

100.0 

100.0 

100.0 

300.0 

15.2 

25.0 

40.2 

8.2 

* . 

13.8 

22.0 

9.6 

-  - 

7,5 

17,1 

4.2 

. . 

11.9 

16,1 

6.9 

8.9 

15.8 

6.9 

4.4 

11.3 

5  6 

1.7 

7.3 

5.6 

,  - 

1.7 

/.3 

5  .  D 

12.7 

7.3 

7.8 

3.1 

5.9 

2,8 

3.1 

5.9 

4.2 

1.3 

5.5 

4.2 

1.3 

5.5 

1.4 

2.7 

4.1 

1.4 

2.7 

4.1 

1.4 

2.7 

4,1 

1.4 

2.7 

4.1 

2.8 

0.9 

3  7 

3.8 

0.9 

3.7 

1  4 

0.4 

1.8 

1  4 

0.4 

1.8 

1  4 

0.4 

1  .S 

1  4 

0,4 

1.8 

100. 0 

ioo .  0 

200.0 

Ostrya  virgi/tunia 


2U.9 
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Table  D2  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

_ Species _ 

Frequencv 

Density 

Dominance 

Value 

Fagus  grand Lfol La 

9.4 

7.7 

32.4 

49.5 

Quercus  alba 

12.5 

13.5 

16.2 

42.2 

Quercus  nigra 

9.4 

5.8 

11.1 

26.3 

Plnus  Caeda 

9.4 

5.8 

10.5 

25.7 

Ilex  opaca 

12.5 

7.7 

3.0 

23.2 

Comus  Florida 

9.4 

5.7 

0.7 

15.8 

Liqttidambar  scyraciflua 

6.3 

3.8 

4.0 

14.1 

Carya  glabra 

3.2 

1.9 

6.5 

11.5 

Quercus  phellos 

■  3J 

— 

5.8 

10.8 

100.0 

100.0 

100.0 

300.0 

Saollnes  and  Shrubs 
Vaccinium  elliottii 

16.4 

30.8 

18.3 

65.5 

Ilex  opaca 

14.4 

17.1 

13.7 

45.2 

OsCyra  virginiana 

14.4 

11.4 

18.1 

43.9 

Ilex  vomlcoria 

6.1 

8.0 

6.6 

20,7 

Comus  Florida 

8.2 

4.5 

7.5 

20.2 

Vaccinium  arboreum 

6.1 

4.5 

6.5 

17.1 

Nyssa  sylvatica 

4.1 

4.5 

6.5 

15.1 

Chionanchus  virglnicus 

6.1 

3.4 

3.8 

13,3 

Quercus  phellos 

4.1 

2.3 

3.9 

10.3 

Liquidambar  sCyraciFlua 

4.1 

2.3 

1.0 

7,4 

Fagus  grandiFolia 

2.0 

2.3 

2.9 

7.2 

Symplocos  einctoria 

2.0 

2.3 

1.4 

5.7 

SassaFras  albidum 

2.0 

1.2 

2.0 

5.1 

Carpinus  carol iniana 

2.0 

1.1 

2.0 

5.1 

Acer  rubrum 

2.0 

1.1 

2.0 

5.1 

Quercus  lauri folia 

2.0 

l.l 

1.6 

4.7 

Aralia  spinosa 

2.0 

1.1 

1.6 

4.7 

Quercus  alba 

2.0 

1.1 

0,6 

3.7 

'.00.0 

100.0 

100.0 

300.0 

Woodv  Vines 

Viris  rotundi folia 

’1.4 

77.8 

81 .0 

230.2 

Gelseaium  semparvirens 

14.3 

11. 1 

17.1 

42.5 

Smilax  roeundiiolia 

-aa 

—1.9 

27.3 

100. 0 

100. 0 

100. 0 

300.0 

URrbs__and  Woody  Soedlinj-.s 
Hitchella  repans 

11.8 

19.5 

31.3 

Quercus  nigra 

Is.S 

15.7 

29.5 

Sailax  pumila 

8.8 

15.3 

24.1 

I  Sebastlania  ft  it icosa 

5  9 

9.0 

14.9 

’  Chasmant!  lum  laxu,a 

5.9 

9.0 

14.9 

j  Carsx  sp. 

5.0 

4.4 

9.4 

Ostyra  virytniana 

6.8 

2.0 

8.8 

1  Vitis  rotundi folia 

‘C 

4f  ' 

2.9 

7.9 

(SixM4otS) 
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Table  D2  (Concluded) 


Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Freouencv 

Density 

Dominance 

_ Value 

DichanthelLum  cowmutacum 

4.0 

2.6 

6.6 

Ilex  vomitorla 

2.0 

-- 

4.5 

6.5 

Smilax  rocimdlfolla 

5.0 

-- 

1.4 

6.4 

Carya  glabra 

3.0 

2.3 

5.3 

Diospyros  virginLana 

1.0 

.  . 

1.8 

2.8 

ChasmanthLum  sassiliflorum 

1.0 

1.8 

2 . 8 

Aral  la  spinosa 

1.0 

-- 

1.8 

2.8 

Vaccinium  arboreum 

2.0 

0. 6 

2.6 

Quercus  phellos 

2.'0 

0.6 

2.6 

Calllcarpa  amerlcana 

2.0 

-  • 

0.6 

2.6 

Blgnonia  capreolata 

2.0 

0.6 

2.6 

Acer  rubrum 

2.0 

-  • 

0.6 

2.6 

Viburnum  dentactm 

1.0 

-- 

0.3 

1.3 

Sassafras  albldum 

1.0 

0.3 

1.3 

Toxicodendron  radicans 

1.0 

0.3 

1.3 

Prunus  umbellaca 

1.0 

0.3 

1.3 

Paspalua  sp . 

1.0 

-- 

0.3 

1.3 

Llquidambar  styraciflua 

1.0 

•  • 

0.3 

1 . 3 

Fagus  grand! folia 

1.0 

•  • 

0.3 

1.3 

Crataegus  marshal li 

1.0 

0.3 

1.3 

Chionanthus  virginicus 

1.0 

•  - 

0.3 

1.3 

Aristolochia  serpencaria 

_JL0 

0.3 

—Li 

100.0 

100.0 

200.0 

(ShtHSotSi 
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Table  D3 

Importance  Values  for  Species  Occurring  at  Site  3,  Arranged  by  Zone  and 
Vegetation  Layer 


Suedes 

Percent 

Relative 

Freauencv 

Percent 
Relative 
Dens i tv 

Percent 

Relative 

Dominance 

Importanc 

Value 

Zone  2 

Trees 

Salix  nigra 

76.9 

94.6 

97.1 

268.6 

Cephalanthus  occldenCalis 

7.7 

3.6 

1.5 

12.8 

Taxodlum  discichum 

1.7 

0.9 

1.0 

9.6 

Planera  aquacica 

—LI 

0.9 

0,4 

9,0 

100.0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 

Salix  nigra 

62.6 

88.3 

93.2 

244.1 

Planera  aquatics 

18.8 

3.2 

2.2 

24.2 

Fores tiers  acuminata 

6.2 

6.5 

3.9 

16.6 

Cephalanthus  occidentalis 

6.2 

1.3 

0.5 

8.0 

Taxodium  distichwn 

6,2 

0,7 

0.2 

7.1 

100.0 

100.0 

100.0 

300.0 

Uoodv  Vines 

Ipomoea  wrightii 

46.1 

75.5 

73.6 

195.2 

Ipoaoea  lacunosa 

30.8 

15.6 

17.8 

64.2 

Cardiospermum  halicacabum 

?3,1 

8,9 

8.6 

40^ 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uoodv  Scedlines 

Fores tiers  acuminate 

9.9 

19.1 

29.0 

Ipomoea  wrightii 

5.3 

17.2 

22.5 

Cardiospermum  halicacabum 

6.7 

11.5 

18.2 

Soehmeria  cylindrica 

9.3 

7.5 

16.8 

Aster  simplex 

7.3 

5.5 

12.8 

Cyparus  erythrorhizos 

5.3 

6.0 

11.3 

AmararCbus  rudis 

5.3 

6.0 

11.3 

Planera  aquatics 

6.7 

2.6 

9.3 

Asalypha  rhomboidea 

6.0 

2.6 

8.6 

Ricciocarpus  natans 

5  3 

2.1 

7,4 

Cephalanthus  occidentalis 

4,0 

1.5 

5.5 

Campsis  radicans 

2.0 

3,5 

5,5 

Paspalum  fluicans 

2.7 

2.4 

5,1 

Rorippa  islaridica 

3.3 

1.3 

4,6 

Ipomoea  lacunosa 

1,3 

1.9 

3.2 

Sosbania  exaltata 

2.0 

0.8 

2,8 

Holothria  pendula 

2.0 

0.8 

2,8 

Diodia  virginiana 

2.0 

0.8 

2.8 

Vitis  palmaca 

0,7 

1.6 

2,3 

Polygonum  hyd top iporo ides 

1.3 

0.5 

1,8 

- H  ...  I  ,  i^..,  1,1  ^  -  I  ,,i  . - 
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Table  D3  (Continued) 


Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

Soecles 

Value 

Bruimichia  cirrhosa 

10.0 

6.2 

2.7 

18.9 

Parthenocissus  quinquefolia 

5.0 

2.5 

1.2 

8.7 

Trachelospermum  difforme 

5.0 

1.2 

0.8 

_L0 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlings 

Forest! era  acuminata 

34.1 

34.4 

68.5 

Cocculus  carolinus 

17,0 

-- 

21.6 

38.6 

Vitis  riparia 

10.6 

-- 

7.7 

18.3 

Cephalanchus  occldentalis 

2.1 

-- 

11.5 

13.6 

Bruimichia  cirrhosa 

6 .4 

-- 

6.2 

12.6 

Ampelopsis  arborea 

4.3 

-- 

5.4 

9.7 

Acalypha  rhomboidea 

4.3 

-- 

5.4 

9.7 

Sida  sp. 

4.3 

1.5 

5.8 

Boehmeria  cylindrica 

4.3 

1.5 

5.8 

Sassafras  albidum 

2.1 

0.8 

2.9 

Ipomoea  lacunosa 

2.1 

-- 

0.8 

2.9 

Celcis  laevigata 

2.1 

0.8 

2.9 

Amaranthus  rudis 

2.1 

0.8 

2.9 

Acer  rubrum 

-J.A 

-- 

__Pv8 

2.9 

100.0 

Zone  4 

100.0 

200.0 

Trees 

Quercus  Ivraca 

29.4 

20.8 

84.2 

134.4 

Acer  negundo 

35.2 

54.1 

11.2 

100.5 

Llquidambar  styracif lua 

11.8 

8.3 

0.7 

20.8 

Ulmus  americana 

5.9 

4.2 

2.3 

12.4 

Carya  aquatica 

5.9 

4.2 

1.0 

11.1 

Morus  rubra 

5.9 

4.2 

0.3 

10.4 

Fraxinus  pennsylvanica 

5.9 

4.2 

0.3 

10.4 

100.0 

100. 0 

100.0 

300.0 

Saplings  ai\d  Scrubs 

Carya  aquatica 

24.3 

43.7 

35,8 

103,8 

Acer  negundo 

21.2 

33.3 

41,7 

96.2 

Ulmus  americana 

12.1 

6.3 

5.8 

24.2 

Celcis  laevigata 

12.1 

6.3 

5.6 

24,0 

Fraxinus  pei:::sylvanica 

12.1 

4.8 

6.0 

22.9 

Llquidambar  styraciflua 

6.1 

2.4 

2.0 

10,5 

Acer  drufwnondi  i 

6.1 

l.b 

1.6 

9.3 

Comus  drummondi  i 

3.0 

0.8 

0,9 

4.7 

Quercus  lyraea 

—LO 

0.8 

_Q.J 

100. 0 

100. 0 

100.0 

300.0 
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Table  D3  (Continued) 


Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

JJpody  Vines 

Toxicodendron  radicans 

31.1 

72.5 

92.0 

195.6 

Cocculus  carol Inus 

21.9 

14.1 

3.1 

39.1 

Trachelospermum  difforme 

12.5 

4.8 

0.7 

18.0 

Berchemla  scandens 

9.4 

2.6 

1.5 

13.5 

Aapelopsis  arborea 

6.3 

2.2 

0.9 

9.4 

Vicis  roCundifolia 

6.3 

1.3 

1.2 

8.8 

Brunnichia  cirrhosa 

6.3 

1.7 

0.3 

8.3 

Campsis  radicans 

3.1 

0.4 

0.2 

3.7 

Smilax  roCundifolia 

3.1 

0.4 

0.1 

3.6 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlings 

Toxicodendron  radicans 

29.8 

-- 

74.3 

104.1 

Cocculus  carolinus 

14.9 

9.2 

24.1 

Ampelopsis  arborea 

12.8 

-- 

6.0 

18.8 

Trachelospermum  difforme 

8.5 

-- 

2.1 

10.6 

Brunnichia  cirrhosa 

8.5 

-• 

2,1 

10.6 

Ilex  decidua 

4.3 

1.1 

5.4 

ClemaCis  virginiana 

4.3 

1.1 

5.4 

Celt.is  laevigata 

4.3 

1.1 

5.4 

Vie  is  roCundifolia 

2.1 

.. 

0.5 

2.6 

Ulmus  americana 

2.1 

0.5 

2.6 

Smilax  roCundifolia 

2.1 

0.5 

2.6 

Cephalanthus  occidencalis 

2.1 

-- 

0.5 

2.6 

Campsis  radicans 

2.1 

•  • 

0.5 

2,6 

Berchemia  scandens 

2.0 

0.5 

2.6 

100.0 

Zone  5 

100.0 

200.0 

Trges 

Liquidambar  styrac if lua 

31.7 

34.5 

68.5 

134.7 

Carya  iilinoensis 

18.2 

20.7 

16.7 

55.6 

Celcis  laevigata 

18.2 

20.7 

4.9 

43.8 

Quercus  shumardii 

9.1 

6.9 

6.1 

22.1 

Quercus  nigra 

9.1 

6.9 

2.7 

18.7 

Ulmus  americana 

9.1 

6.9 

0.9 

16.9 

Acer  negundo 

4.6 

— 

0.2 

8^ 

100.0 

100.0 

100.0 

300,0 

Saplinf,s  arjcl  Shrubs 

Comus  drummondii 

21.6 

59.2 

58.3 

139.1 

Ilex  decidua 

17.4 

15.3 

15.9 

48.6 

Celtis  laevigata 

15.2 

6.4 

7.2 

28.8 

Ulmus  americana 

15.2 

5.1 

5.8 

26,1 

Acer  negundo 

6.5 

6.4 

6.0 

18.9 

(Sheet  4  oft) 
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Table  D3  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Freouenev 

Density. 

Dominance 

_ Value _ 

Cercls  canadensis 

6.5 

1.9 

1.5 

9.9 

Crataegus  virldLs 

4.4 

1.9 

2.4 

8.7 

Fraxinus  pennsylvanlca 

4.4 

1.3 

0.9 

6.6 

Liquidambar  styraciflua 

4.4 

1.3 

0.7 

6.4 

Acer  rubrum 

2.2 

0.6 

1.0 

3.8 

Quercus  shumardil 

2.2 

0.6 

0.3 

3.1 

100. 0 

100.0 

100.0 

300.0 

Woody  Vines 

Toxicodendron  rad leans 

29.7 

82.5 

89.6 

201.8 

Campsls  radicans 

18.5 

3.4 

1.6 

23.5 

Berchemla  scandens 

14.8 

5.1 

1.1 

21.0 

Vitls  rlparla 

11.1 

2.8 

3.5 

17.4 

Vltls  rocundifolia 

11.1 

1.7 

0.9 

13.7 

ParChenocissus  quinquefolia 

7.4 

2.8 

1.8 

12.0 

Aapelopsls  cordata 

3.7 

1.1 

1.4 

6.2 

Brunnichia  cirrhosa 

3.7 

0.6 

-OJ. 

4.4 

100.0 

100.0 

100.0 

300.0 

and  Woodv  Seedlines 

Toxicodendron  radicans 

11.7 

-  - 

37.3 

49.0 

Viola  floridana 

7.1 

-- 

11.9 

19.0 

Berchemia  scandens 

4.5 

-- 

9.9 

14.4 

Ulmus  amerlcana 

8.4 

3.9 

12.3 

Aapelopsls  arborea 

3.8 

8.5 

12.3 

Celt  is  laevigata 

6.5 

•  ■ 

3.3 

9.8 

Acer  negundo 

4.5 

l.S 

6.0 

Parthenocissus  quinquefolia 

2.6 

3.1 

5 .  7 

Camps  is  radicans 

2.6 

3.1 

5.7 

Vitis  rociTidifolia 

3.8 

1.3 

5.1 

Ageratina  altissima 

3.8 

- 

3.1 

5.7 

Liquidambar  styraciflua 

3.3 

0.9 

y .  5 

Comus  druimondii 

1.3 

• 

2.7 

4.0 

Clematis  viorna 

2.6 

•• 

0.9 

3.5 

Aster  simplex 

2,6 

0.9 

3.5 

Acalypha  rhomboidea 

2.6 

0.9 

3.5 

Soli  lax  rocundifolia 

2.0 

0.6 

2.6 

Sanicula  canadensis 

2.0 

0.6 

2.6 

Oxalis  stricta 

2.0 

0  6 

2.6 

Geua  canadon'-a 

2.0 

0.6 

2  6 

Boeluneria  cylindrica 

2.0 

0.6 

2.6 

Vitis  sp. 

1.3 

0.4 

1,7 

Quercus  shumardii 

1.3 

-  ' 

0.4 

1.7 

Polygonum  vlrginianura 

1.3 

0.4 

1,7 

Ilex  decidua 

1.3 

0.4 

1.7 

Eupatorium  seroCinua 

1.3 

0.4 

1,7 

Bruiuilchia  cirrhosa 

1.3 

0.4 

1.7 

(SfmtSotS) 
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Table  D3  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Vitis  riparia 

0.7 

0.2 

0.9 

Vemonla  gigantea 

0.7 

0.2 

0.9 

Unknown 

0.7 

-- 

0.2 

0.9 

Trachelosperaum  difforme 

0.7 

-- 

0.2 

0,9 

Rubus  trivlalis 

0.7 

-  - 

0.2 

0.9 

Quercus  phellos 

0.7 

-- 

0.2 

0.9 

Quercus  nigra 

0.7 

-- 

0.2 

0.9 

Dichanthelium  commucatum 

0.7 

-- 

0.2 

0.9 

Hikania  scandens 

0.7 

-- 

0.2 

0.9 

Platanthera  flava 

0.7 

0.2 

0.9 

Fraxlnus  permsylvanica 

0.7 

-- 

0.2 

0.9 

ForesCiera  acuminata 

0.7 

-- 

0.2 

0.9 

Clematis  virginiana 

0.7 

-- 

0.2 

0.9 

Carex  sp. 

0.7 

-- 

0.2 

0.9 

Aster  sp. 

0.7 

-- 

0.2 

0^9- 

100.0 

100.0 

200.0 

Zone  6 

Trees 

Sassafras  aibidum 

33.3 

45.4 

36.6 

115.3 

Acer  negundo 

14.3 

15.2 

22.0 

51.5 

Liquidambar  styraciflua 

19.0 

18.2 

3.2 

40.4 

Quercus  nigra 

4.8 

3.0 

18.4 

26.2 

Celtis  laevigata 

4.8 

3.0 

11.4 

19.2 

Cercis  canadensis 

9.3 

6,1 

2.1 

17.7 

Quercus  falcata  var. 

9.5 

6.1 

0.6 

16,2 

pagodifolia 

Cary a  illinoensis 

4.8 

3.0 

13.5 

100.0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 

Acer  negundo 

10.5 

43,3 

36.2 

90.0 

Liquidambar  styraciflua 

14,8 

13,8 

18.4 

47.0 

Sambucus  canadensis 

U.9 

11,9 

9.6 

33.4 

Ulmus  americana 

13.3 

8,4 

9.3 

31.0 

Ilex  decidua 

7.5 

5.4 

6.4 

19.3 

Cercis  canadensis 

7.5 

3.8 

5.2 

16.5 

Aralia  spinosa 

7.5 

4.2 

4 . 6 

16.3 

Callicarpa  americana 

6.0 

2.7 

2.2 

10.9 

Quercus  falcata  var- 

6.0 

1.5 

2.0 

9.5 

paged  if ol  ia 

Celtis  laevigata 

4.5 

1.5 

1.8 

7.8 

Oiospyros  virginiana 

3.0 

0.8 

1,2 

5.0 

fraxinus  ponnsyivaniea 

1.5 

l.l 

0.8 

3,4 

Horns  rubra 

1.5 

0.4 

l.O 

2.9 

Comus  drummndii 

1.5 

0.4 

0.6 

2.5 

(Stmt*  of  9J 
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Table  D3  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Freauencv 

Density 

Dominance 

Value 

Quercus  nigra 

1.5 

0.4 

0.4 

2.3 

Vims  crasslfolla 

1.5 

0.4 

0.3 

2.2 

100.0 

100.0 

100.0 

300.0 

Woodv  Vines 

Toxicodendron  radlcans 

26.5 

69.2 

71.7 

167.4 

Vitis  rocundifolia 

26.5 

13.6 

12.7 

52.8 

Vicis  riparia 

26.5 

8.0 

11.5 

46.0 

ParChenocissus  ,,  cinque  folia 

14.7 

8.4 

3.8 

26.9 

Cocculus  carol Inus 

2.9 

0.4 

0.2 

3.5 

Campsls  radlcans 

2.9 

0.4 

3.4 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uoodv  Seedlines 
Toxicodendron  radlcans 

8.9 

30.4 

39.3 

Sanicula  canadensis 

9.4 

18.6 

28.0 

Ageracina  alcissima 

9.9 

13.8 

23.7 

Viola  floridana 

9.4 

7.9 

17.3 

Geiun  canadense 

9.4 

6.1 

15.5 

Galium  circaezans 

6.8 

2.9 

9.7 

Vemonia  gigancea 

4.2 

4.2 

8.4 

Polygonum  virginianum 

3.2 

2.6 

5.8 

Acer  negundo 

3.2 

2.2 

5.4 

Vitis  rocundifolia 

3.6 

1.5 

5.1 

Placanthera  flava 

2.3 

1.9 

5.1 

Parchenocissus  quinquefolia 

2.6 

1.3 

3.9 

Ulmus  americana 

3.2 

0.5 

3.7 

Smallanchus  uvedalia 

2.2 

1.3 

3.5 

Oxalis  scricca 

2.2 

0.3 

2.5 

Carva  illinoensis 

1.6 

0.3 

1.9 

Smilax  glauca 

1.0 

0.2 

1.2 

Rubus  trivial  is 

1.0 

0.2 

1.2 

Quercus  nigra 

1.0 

0.2 

1.2 

Laccuca  sp. 

1.0 

0.2 

’  .2 

Ampelamus  albidus 

1.0 

0.2 

1.2 

Cords  canadensis 

1.0 

0.2 

1.2 

Campsis  radlcans 

10 

0.2 

1.2 

Bo  t  rycfi  i  um  I'i  rg  t  n  i 

1 .0 

0,2 

1.2 

Aralia  spinosa 

1  0 

0.2 

1.2 

Phvcolacca  americana 

1 .0 

0.2 

1.2 

Vtola  sp. 

0  5 

0.5 

l.O 

Conius  .’'■'.tKvrondi  i 

0  5 

0.5 

l.Q 

Trachelosperaua  ditturme 

0.5 

0. 1 

0.6 

Smilax  rf>fuHrfifoJ  ia 

0.5 

0  1 

0  6 

Saabueus  canadensis 

0.5 

O.l 

0.6 

Rubus  sp. 

0.5 

O.l 

0  6 

Quercus  shusurdii 

0.5 

O.l 

0.5 

fSimt  PotS) 
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Table  D3  (Concluded) 


- Species _ 

Percent 

Relative 

Freouencv 

Percent 

Relative 

-density 

Percent 

Relative 

Dominance 

0.1 

Inportan 

VaIiia 

Parietarla  pensylvanlca 

0.5 

0.6 

Galium  aparine 

0.5 

.  . 

0.1 

0.6 

Erigeron  phlladelphicus 

0.5 

•  « 

0.1 

0,6 

Elycraria  caroliniensls 

0.5 

0.1 

0.6 

Cocculus  carolinus 

0.5 

0.1 

0.6 

Aster  simplex 

0.5 

.  « 

0.1 

0.6 

Acalypha  rhoaboidea 

0.5 

100.0 

-  • 

—0.1 

100.0 

0.6 

200.0 

(SkmtBdt) 


AppwKtitO  Mnporunot  Vaiuw  icr  Sp«OM 


019 


Table  D4  (Continued) 


Soecles 

Percent 

Relative 

Freauenev 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Important 

Value 

Zone  4 

Trees 

Quercus  phellos 

16.7 

16.3 

33.3 

66.3 

Carya  aquatics 

16.7 

18.6 

22.5 

57.8 

Quercus  lyrata 

20.0 

27.8 

8.9 

56.7 

Liquldambar  scyraclflua 

13.3 

11.7 

23.3 

48.3 

Quercus  nuttallli 

20,0 

16.3 

10.8 

47.1 

Crataegus  viridis 

6.7 

4.7 

0.5 

11.9 

Dlospyros  virginiana 

3.3 

2.3 

0.4 

6.0 

Planera  aquatics 

3,3 

100.0 

2.3 

100.0 

0,3 

100.0 

300.0 

Sanlines  and  Shrubs 

Sty rax  americana 

20.4 

58.7 

46.7 

125.8 

Ilex  decidua 

18.2 

15.6 

24.0 

57.8 

Quercus  lyrata 

11.4 

8.0 

10,6 

30.0 

Quercus  nut  tall ii 

9.1 

5.4 

6.5 

21.0 

Dlospyros  virginiana 

11.4 

4.3 

3.5 

19.2 

Planera  aquatics 

6.8 

1.6 

2,9 

11.3 

Cephalanthus  accidentalis 

6.8 

1.6 

l.l 

9.5 

Crataegus  viridis 

4.5 

1.1 

1.8 

7.4 

Comus  foemina 

4.5 

l.l 

1.0 

6.6 

Quercus  phellos 

2.3 

1.6 

l.l 

5.0 

Forestiera  acuminata 

2.3 

0.5 

0.4 

3.2 

Carya  aquatics 

2,5 

100.0 

0,5 
100. 0 

0.4 

100,0 

-AJ. 

300.0 

Woodv  Vinos 

Vitis  riparia 

22.5 

34,8 

34.6 

81.9 

Trachelospermum  difforma 

20.0 

33,7 

1/  ' 

70.9 

AmpeJopsis  arborea 

15.0 

21 . 4 

18  0 

57i  .  4 

Berchemia  scandens 

15,0 

9.  7 

19  6 

44 . 3 

Campsis  radicans 

7.5 

3.4 

4,9 

15. S 

Vitis  palmata 

7.5 

2.1 

3  0 

V2.6 

Sailax  bona-nox 

5.0 

1  .4 

0  9 

?,3 

Brunnichia  cirrbosa 

5.0 

1.4 

0  6 

f.Q 

Smilax  glauca 

—Luk 

100,  Q 

^JLl 
100. 0 

100,0 

■  5,8 
300.0 

Herbs  and  Moody  Seedlings 

Liquldambar  styraciilua 

10.7 

U.3 

74  0 

Campsis  radicans 

6,9 

•  • 

14  1 

73  .4 

Scyrax  americana 

8  1 

.  ». 

14.1 

2?  4 

Ampelopsls  arborea 

4  8 

14  1 

18,9 

Berchoala  scandens 

9,0 

*  * 

5  5 

If..  5 

Dioclea  aultlflora 

4.8 

6  S 

U.6 

(StmiiotV 
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Table  D4  (Concluded) 


Soecies 

Percent 

Relative 

Freauenev 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Trachelospermum  difforme 

6.2 

4.3 

10.5 

Ilex  decidua 

6,9 

3.0 

9.9 

Vitis  palmata 

5.5 

4.0 

9.5 

Quercus  phellos 

4.8 

3.7 

8.5 

Bruimichia  cirrhosa 

5.5 

2.4 

7.9 

Quercus  nuccallii 

4.8 

-- 

2.1 

6.9 

Diodia  virginiana 

4.8 

2.1 

6.9 

Smilax  glauca 

2.8 

-• 

1.2 

4.0 

ForesCiera  acuminaca 

2.8 

-- 

1.2 

4.0 

Acalypha  rhowboidea 

2.8 

1.2 

4.0 

Vitis  riparia 

2,1 

0.9 

3.0 

Rubus  trivial  is 

1,4 

-- 

0.6 

2.0 

Planers  aquatics 

1.4 

-- 

0.6 

2.0 

Smilax  rotundifolia 

0.7 

0.3 

1.0 

Smilax  bona-nox 

0.  7 

0.3 

1.0 

Psnicum  rigidulua 

0.7 

-- 

0.3 

1.0 

Geum  canadense 

0.  7 

-  ' 

0.3 

1.0 

Crataegus  viridis 

0.7 

-- 

0.3 

1.0 

Cocculus  carolinus 

0.  7 

0,3 

—IJO 

100.0 

100. 0 

200.0 

(Stmt  Sets) 
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Table  D5 

Importance  Values  for  Species  Occurring  at  Site  5,  Arranged  by  Zone  and 
Vegetation  Layer 


Percent  Percent 
Relative  Relative 
Freouency  Density 

Zone  3 


Percent 

Relative 


Importance 


Trees 

Carya  aquacica 
Quercus  lyrata 
Fores ti era  acuainaca 
Taxodium  distichua 
Quercus  phellos 
Diospyros  Virginians 


Saplings  and  Shrubs 
Aaorpha  fruticosa 
Cephalanchits  occidencalis 
Forestiera  acuminata 
Diospyros  virginiana 
Carya  aquacica 
Crataegus  viridis 
Planers  aquacica 
Styrax  americana 
Ilex  decidua 
Quercus  phellos 
Quercus  lyrata 


Tracholospermum  difformo 
Bruunlchia  cirrhosa 
Vitis  palmata 
Camps  is  rad leans 
Bereheaia  scandons 


Herbs  and  Uootlv  SeBdllnr,s 
Qiiereos  iyrata 
Ariinditiaria  gigatitea 
Ti-achelospertaum  diffortav 
Bruiitiiehia  cirrhasa 
Afaarphd  fruticosa 
Carya  aquacica 
Forestiera  aruainata 
Cephalanthus  occidental  is 
Planer a  aquatica 
Ilex  decidua 


A^pandx  0  Unponaftoe  Vekm  lor  SpttCMi 


45.0 

54.4 

37.2 

136.6 

25.0 

18.2 

41.6 

84.8 

15.0 

20.5 

3.2 

38.7 

5.0 

2.3 

17.1 

24.4 

5.0 

2.3 

0.6 

7.9 

5.0 

2,3 

0,? 

7,6 

10.0 

100.0 

100.0 

300.0 

16.1 

28.6 

22.1 

66.8 

13.2 

15.5 

14.3 

43.0 

11.8 

12.6 

16.4 

40.8 

13.2 

10.9 

14,1 

38.2 

10.3 

7.21 

11.7 

29.2 

11,8 

8.1 

6.3 

26.2 

5.9 

5.9 

4.7 

16.5 

5.9 

4.5 

3.6 

14.0 

5.9 

3.6 

2.3 

11.8 

4,4 

2.7 

3.5 

10.6 

1,5 

0.4 

1,0 

2.9 

100,0 

100.0 

100. 0 

300.0 

31,3 

71.3 

59.7 

162.3 

31,3 

13.1 

17,5 

61.9 

24.9 

13.6 

16.7 

55.2 

9,4 

1.6 

4.7 

15.7 

.ULk 

0,4 

—Lii 

100,0 

100.0 

100. 0 

300.0 

11,7 

21.8 

33.5 

10  7 

22.5 

33.2 

U.7 

16.4 

28,1 

8,3 

5.7 

14,0 

i.7 

5.5 

13,2 

7  1 

5.3 

12,4 

5.9 

4,7 

10.6 

5  3 

3.7 

9.0 

5  9 

1.9 

7.8 

4.7 

1.5 

6 . 2 
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Table  D5  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Snecles 

Va^ue 

Crataegus  vlrldis 

3.0 

3.0 

6.0 

Campsls  radlcans 

2.U 

-- 

1.8 

4.2 

Vitis  palmata 

2.4 

-- 

0.8 

3.2 

Leersla  oryzoides 

2.4 

0.8 

3.2 

Sty  rax  amerlcana 

1.8 

-- 

0.6 

2.4 

Diospyros  virglnlana 

0.6 

-- 

1.2 

1.8 

Quercus  phellos 

1.2 

0.4 

1.6 

Panictm  rigldulum 

1.2 

-- 

0.4 

1.6 

Clematis  sp. 

1.2 

0.4 

1.6 

Carex  torta 

1.2 

-- 

0.4 

1.6 

Spermacoce  glabra 

0.6 

0.2 

0.8 

Mimosa  strigillosa 

0.6 

-- 

0.2 

0.8 

Liquidambar  styraciflua 

0.6 

-- 

0.2 

0.8 

Diodia  virglnlana 

0.6 

-- 

0.2 

0.8 

Bidens  frondosa 

0.6 

-- 

0.2 

0.8 

Berchmia  scandens 

0.6 

■  0,2 

0.8 

100.0 

100.0 

200.0 

Zone  4 

Trees 

Quercus  phellos 

37.1 

47.2 

70.8 

155.1 

Liquidambar  styraciflua 

14.8 

11.1 

8.5 

34.4 

Quercus  nuctaiii 

14.8 

11  t 

8.0 

33.9 

Carya  aquatics 

11.1 

U.l 

9.7 

31.9 

Taxodium  distichum 

7.4 

8.3 

0.9 

16.6 

Bumelia  lycioides 

7.4 

5.6 

1.6 

14.6 

Crataegus  viridis 

7,4 

5.6 

0.5 

100,0 

100. 0 

100.0 

300.0 

Saolln^s  and  Shrubs 
Forestiera  acuminata 

33.2 

59.1 

64.6 

156,9 

Planers  aquatics 

27.8 

15.4 

11.5 

54.7 

Diospyros  virginiana 

U.l 

10.3 

13.0 

34.4 

Crataegus  viridis 

U.l 

5.1 

5.1 

21.3 

Amorpha  fniticosa 

5.6 

5.1 

2.2 

12.9 

Taxodium  distichum 

5.6 

2.5 

2.5 

10.6 

Styrax  americana 

5.6 

__L1 

100.0 

100.0 

100. 0 

300.0 

Uoodv  Vinos 

Vitis  paJmia 

42.8 

53.4 

51.6 

147,8 

Vitis  riparia 

28.6 

13.3 

37.9 

79.8 

Brwmichia  ci  rrhosa 

14,3 

20.0 

6,3 

40.6 

Trachelospermw  dif forme 

14.3 

13.3 

-3-L.-6 

100.0 

100. 0 

100. 0 

300.0 

1  (ShMtfofS} 
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Table  D5  (Concluded) 


Percent 

Relative 

Freauencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Herbs  and  Woodv  Seedlinffs 
Quercus  phellos 

21.7 

37.6 

59.3 

Bnamichia  cirrhosa 

17.1 

-- 

1A.6 

31.7 

Quercus  nuttallli 

10.3 

13.6 

23.9 

Arundinaria  gigantea 

9.3 

-- 

6.3 

15.5 

Trachelospermum  difforme 

8.0 

3. A 

11. A 

Vitis  paltaata 

A. 5 

-- 

A. A 

8.9 

Diodia  vlrginiana 

4.5 

-- 

1.9 

6. A 

Sty rax  americana 

3. A 

-- 

l.A 

A. 8 

Crataegus  vLridLs 

3. A 

-- 

l.A 

A. 8 

Aaorpha  frutlcosa 

3. A 

•- 

l.A 

A. 8 

Vitis  riparia 

1.1 

-- 

3.0 

A.l 

Planera  aquatics 

1.1 

-- 

3.0 

A.l 

Cephalanthus  occidentalis 

1.1 

3.0 

A.l 

Smilax  rotundifolia 

2.3 

1.0 

3.3 

Liquidambar  styraciflua 

2.3 

1.0 

3.3 

Trifoliua  sp. 

1.1 

-  - 

3.0 

A.l 

Lespedeza  sp . 

1.1 

-- 

0.5 

1.6 

Ilex  decidua 

1.1 

0.5 

1.6 

Carex  Joorii 

1.1 

.  - 

0,5 

1.6 

Boehmeria  cylindrica 

1.1 

0.5 

1.6 

Bidens  frondosa 

1,1 

0,5 

1,6 

100.0 

100.0 

200.0 

fSlmtSeti} 
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Table  D6 

Importance  Values  for  Species  Occurring  at  Site  6,  Arranged  by  Zone  and 
Vegetation  Layer 


Soecies 

Percent 

Relative 

Freouencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 
.  ..Value 

Zone  3 

Trees 

Quercus  lyrata 

44.5 

57.2 

55.4 

157.1 

Carya  aquatica 

27.8 

17.8 

28.6 

74.2 

Forestlera  acuminata 

11.1 

10.7 

1.5 

23.3 

Planera  aquatica 

11.1 

10.7 

1.0 

22.8 

Celt Is  laevigata 

5,5 

3,6 

13,5 

22.^ 

100.0 

100.0 

100.0 

300.0 

Saellnfs  and  Shrubs 

Celtls  laevigata 

30.0 

42.8 

42.8 

115.6 

Fraxinus  pennsylvanica 

35.0 

32.1 

28.0 

95.1 

Forestiera  acuminata 

10.0 

14.3 

20.3 

44.6 

Taxodlum  distichum 

10.0 

5.4 

4.5 

19.9 

Planera  aquatica 

5.0 

1.8 

2.4 

9.2 

Ilex  decidua 

5.0 

1.8 

1.0 

7.8 

Cephalanthus  occidentalis 

5,0 

1.8 

1,0 

7.? 

100.0 

100.0 

100.0 

300.0 

Woodv  Vines 

Campsis  cadicans 

27.1 

49.4 

50.8 

127.3 

Trachelospermum  difforme 

18.  .9 

18.5 

14.3 

51.7 

Brunnichia  cirrhosa 

18.9 

16.4 

15.2 

50.5 

Ampelapsis  arborea 

13.5 

6.2 

8.2 

27.9 

Cocculus  carol inus 

10,8 

6.8 

7.2 

24.8 

Vitis  riparia 

5,4 

1.3 

1.0 

7.7 

Berchemia  scandens 

2.7 

0.7 

2.2 

5.6 

Toxicodendron  radicans 

2,7 

0,7 

1.1 

^.5 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlings 

Canpsis  radicans 

11.7 

40.7 

52,4 

Clematis  crispa 

10,2 

U  .8 

22,0 

Brunnichia  cirrhosa 

8.8 

12.6 

21.4 

Boehmoria  cylindrica 

10.9 

6.2 

17.1 

Ampelopsis  arborea 

6.6 

8.5 

15.1 

Vitis  riparia 

8.0 

7,0 

15.0 

Trachelospermum  difforme 

8.0 

4.6 

12.6 

Planera  aquatica 

8.8 

1.9 

10.7 

Querciis  lyrata 

4,4 

1,2 

5,6 

Loorsia  virginica 

3,6 

0.5 

4,1 

Forestiera  acuminata 

3.6 

-  - 

0.5 

4,1 

Celtls  laevigata 

2,2 

-- 

0.9 

3.1 
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Table  D6  (Continued) 


Suecies 

Percent 

Relative 

Freauencv 

1.5 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Cocculus  carol inus 

0.8 

2.3 

AsclepLas  perennis 

1.5 

-- 

0.8 

2.3 

Urtica  chamaedryoides 

1.5 

0.2 

1.7 

Toxicodendron  radicans 

1.5 

-- 

0.2 

1.7 

CephalanChus  occidencalis 

1.5 

-- 

0.2 

1.7 

Bidens  discoidea 

0.5 

-- 

0.2 

1.7 

Vitls  ch.erea 

0.7 

-- 

0.7 

1.4 

Taxodivm  distichum 

-- 

0.1 

0.8 

Senecio  glabelj.us 

o!? 

-- 

0.1 

0.8 

FraxLniis  pennsylvanica 

0.7 

0.1 

0.8 

Carya  aquatica 

0.7 

-- 

90.1 

0.8 

Bidens  cernus 

0.7 

100.0 

Zone  4 

0.1 

100.0 

0.8 

200.0 

Trees 

Liquidambar  styraciflua 

15.5 

13.8 

43.4 

72.7 

Celt is  laevigata 

23.1 

30.6 

6.8 

60.5 

Acer  negundo 

23.1 

25.0 

6.6 

54.7 

Ulmus  amerlcana 

15.4 

13.9 

11.8 

41.1 

Carya  illinoensis 

7.7 

5.5 

27.0 

40.2 

Cercis  canadensis 

3.8 

2.8 

2.2 

8.8 

Qaercus  lyrata 

3.8 

2.8 

1.7 

8.3 

Comus  drumwondii 

3.8 

2.8 

0.3 

6.9 

Ilex  decidua 

-.IJ 

100.0 

■  2...8 
100.0 

-S.J. 

100.0 

6,8 

300.0 

SapliriEs  and  Shrubs 

Celtis  laevigata 

21.4 

37.7 

37.9 

97.0 

Ulmus  americane 

11.9 

18.9 

22.0 

52.8 

Acer  negundo 

14.3 

12.3 

14.9 

41.5 

Fraxinus  pennsylvanica 

11.9 

4,7 

2.9 

19.5 

Ilex  decidua 

9.5 

4,7 

3.7 

17.9 

Crataegus  viridis 

9.5 

5,7 

2.7 

17.9 

Liquidambar  styraciflua 

4.8 

5,7 

6.5 

17.0 

Carya  illinoensis 

7.1 

3,8 

4.1 

15.0 

Acer  rub rum 

2.4 

3,8 

3.3 

9.5 

Cornus  druminondi  i 

2.4 

0,9 

1.2 

4.5 

Quercus  phellos 

2.4 

0,9 

0,4 

3.7 

Comus  foemina 

100. 0 

0,9 

100.0 

100.0 

■  -LI 
300.0 

Uondv  Vines 

Parthenocissus  quinquefolia 

15.6 

44,7 

36.8 

97.1 

Smilax  rotundifolia 

17.3 

22,7 

8.5 

48,5 

Toxicodendron  radicans 

10.3 

11.0 

20.2 

41.5 

(Sh»tt2olSf 
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Table  D7 

Importance  Values  for  Species  Occurring  at  Site  7,  Arranged  by  Zone  and 
Vegetation  Layer 


Percent  Percent 
Relative  Relative 


Percent 

Relative 

Dominance 


Importance 


Zone  2 


Trees 

Taxodium  distlchum 
Nyssa  aquaClca 
Planera  aquatica 
Ulmus  americana 
Celt  is  laevigata 
Forestiera  acuminata 


Saplings  and  Shrubs 
Styrax  americana 
Cephalanthus  occidentalis 
I  tea  virginica 
Taxodiim  distichum 


Woody  Vines 
BerchemJa  scandens 
Brunnichia  c'rrhosa 
Campsis  radicans 


Herbs  and  Woody  Seedlings 
Boehmoria  cylindrica 
Onoclea  sensibllls 
Taxed  I  uoi  distichum 
Planera  aquatica 
Forestiera  acuminata 
Nyssa  aquatica 
Cephalanthus  occidentalis 
Brunnichia  cirrhosa 
Saururus  cemuus 
Campsis  radicans 
Asclepias  perennis 
Vitis  vulpina 
Leersia  sp. 

Quercus  lyrata 
Leersia  virginica 
Triadenum  ualteri 
Trachelospermuiu  difforme 
Styrax  americana 


50.0 

62.6 

79.1 

191.7 

25.0 

21.9 

20.0 

66.9 

10.0 

6.2 

0.4 

16.6 

5.0 

3.1 

0.2 

8.3 

5.0 

3.1 

0.2 

8.3 

5'0 

3,1 

0,1 

8.2 

100.0 

100.0 

100.0 

300.0 

16.7 

50.0 

55.5 

122.2 

33.3 

25.0 

20.4 

78.7 

33.3 

16.7 

11.1 

61.1 

16.7 

?.3 

IJ.o 

38.0 

100.0 

100.0 

100.0 

300.0 

25.0 

83.4 

95.5 

203.9 

50.0 

11.1 

3.0 

64.1 

25.0 

5,5 

1,5 

32.0 

100.0 

100.0 

100.0 

300.0 

14.4 

28.1 

42.5 

3.8 

24.6 

28.4 

17.2 

10.9 

28.1 

12.5 

4.2 

16.7 

12.5 

4.2 

16.7 

9.6 

4.9 

14.5 

3.8 

4.6 

8.4 

3.8 

3.0 

6.8 

1.9 

4.0 

5.9 

2.9 

.  - 

2.6 

5.5 

12.9 

2.3 

4.2 

2.9 

1.0 

3.9 

1.0 

-  * 

2.0 

3.0 

1.9 

0.6 

2.5 

1.9 

0.6 

2.5 

1.0 

0.3 

1.3 

l.O 

0.3 

1.3 

l.O 

0.3 

1.3 

(Stmt  1  of  5) 


Appendix  0  Innportanoe  Values  lor  Species 


Table  D7  (Continued) 


Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

Snectes 

Dominance 

Smilax  rotundifolia 

1.0 

0.3 

1.3 

Pluchea  camphorata 

1.0 

-- 

0.3 

1.3 

S'yssa  sylvatica 

1.0 

0.3 

1.3 

Carya  aquatlca 

1.0 

0.3 

1.3 

Berchemia  scandens 

1.0 

0.3 

1.3 

100.0 

Zone  : 

100.0 

200.0 

Trees 

Planera  aquaclca 

38.6 

66.0 

52.9 

157.5 

Taxodium  dlsclchum 

15.4 

9.4 

17.5 

42.3 

Fores tiers  acuminata 

19.2 

11.3 

2.9 

33.4 

Quercus  lyrata 

7.7 

3.8 

16.5 

28.0 

Carya  aquatics 

7.7 

3.8 

3.7 

15.2 

Acer  saccharinua 

3.8 

1.9 

4.6 

10.3 

Crataegus  viridis 

3.8 

1.9 

1.2 

6.9 

Celt  is  laevigata 

3.8 

1.9 

0.7 

6,4 

100.0 

100.0 

100.0 

300.0 

Sanlines  and  Shrubs 

Fores  tiers  acuminata 

25.0 

36.7 

47.3 

109.0 

Taxodium  distichum 

16.7 

28.3 

23.7 

68.7 

Cephalanthus  occidentalis 

20.7 

16.7 

11.3 

48.7 

Planera  aquatics 

16.7 

8.3 

6.4 

31.4 

Acer  saccharinum 

8.3 

3.3 

4.5 

16.1 

Nyssa  aquatica 

4.2 

3.3 

2.3 

9.8 

Celtis  laevigata 

4.2 

1.7 

3.4 

9.3 

Salix  nigra 

-JiA 

_L1 

1,1 

7.0 

100.0 

100.0 

100.0 

300.0 

Woodv  Vines 

Brunnichia  ci rrhosa 

36.8 

58.7 

56.0 

151.5 

Coccuius  carol inus 

15.8 

27.3 

24.4 

67.5 

Vitis  riparia 

15.8 

3.3 

3.7 

22.8 

Ampelopsis  cordata 

10.5 

4.1 

7.8 

22.4 

Wisteria  frutescens 

5.3 

3.3 

6.2 

14.8 

Trachelospermum  difforme 

10.5 

2.5 

1.1 

14.1 

Caapsis  radicans 

5.3 

0,8 

0,8 

6,9 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uoodv  Secdl  tnp.s 

Leersia  virginica 

10.4 

19.0 

29,4 

Planera  aquatica 

14.8 

8.4 

23.2 

Brmnichia  cirrhosa 

10.4 

7.2 

17.6 

Cornel ina  virginica 

4.4 

11.3 

15.7 

Leersia  sp. 

6.0 

7.8 

13.8 

(SltMtSetSi 
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Table  D7  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Snecies 

Value 

Aster  sp. 

6.0 

.. 

6.9 

12.9 

Saururus  cemuus 

4.4 

-- 

8.5 

12.9 

Taxodiua  distlchum 

5.1 

-• 

3.6 

8.7 

Forestiera  acuminata 

5.1 

2.5 

7.6 

Onoclea  sensibilis 

3.7 

-- 

3.2 

6.9 

Lindemia  dubia 

3.7 

-- 

2.1 

5.8 

Cocculus  carol Inus 

2.9 

-- 

2.1 

5.0 

Justicla  ovata 

2.2 

- 

2.8 

5.0 

Echinodorus  cordifolius 

2.2 

-- 

2.8 

5.0 

Quercus  lyrata 

2.9 

-- 

0.8 

3.7 

Boehmeria  cyllndrica 

2.9 

-- 

0.8 

3.7 

Cephalanthus  occidentalis 

2.2 

-- 

0.6 

2.8 

Carya  aquatics 

2.2 

-- 

0.6 

2.8 

Trachelospermum  dlfforme 

0.7 

-- 

1.3 

2.0 

Smllax  rotundlfolla 

0.7 

1.3 

2.0 

Pluchea  camphors ta 

0.7 

-- 

1.3 

2.0 

Lysimachla  radlcans 

0.7 

-- 

1.3 

2.0 

Hibiscus  laevis 

0.7 

1.3 

2.0 

Celt  Is  laevigata 

0.7 

-- 

1.3 

2.0 

Acer  rubrum 

1.5 

-- 

0.4 

1.9 

Spllanthes  amerlcana 

0.7 

-- 

0.2 

0.9 

Toxicodendron  radlcans 

0.7 

- 

0.2 

0.9 

Asclepias  perennis 

0.7 

-- 

0.2 

0.9 

Anunannla  coccinea 

0.7 

0.9 

100. 0 

100.0 

200.0 

Zone  4 

Tfees 

Liquidambar  styraclflua 

21.8 

28.2 

76.6 

126.6 

Celt  is  laevigata 

39.2 

48.7 

6.5 

94.4 

Fraxinus  pennsylvanica 

13.0 

7.7 

10.6 

31.3 

Ulmus  americana 

13.0 

7.7 

1.2 

21.9 

Acer  negundo 

8.7 

5.1 

1.5 

15.3 

Acer  saccharinua 

4.3 

-  L6 

-3.Jl 

100. 0 

100.0 

100.0 

300.0 

Sapllnf.s  and  S^irubs 

Celtis  laevigata 

52.5 

82.0 

86.0 

220.5 

Planers  aquatica 

15.8 

9.0 

6.5 

31.3 

Ulmus  americana 

15  8 

4.5 

4.5 

24.8 

Quercus  lyrata 

5.3 

1.5 

1.4 

8.2 

Fraxinus  pennsylvanica 

5.3 

1.5 

0.3 

7.6 

Forestiera  acuminata 

5.3 

...LJ. 

0.8 

100. 0 

100.0 

100.0 

300.0 

1  (SimtaotS) 
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Table  D7  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Woody  Vtogs 

Toxicodendron  radlcans 

11.5 

31.9 

60.1 

103.5 

Smilax  rotundlfolla 

17.3 

20.5 

14.2 

52.0 

Cocculus  carol inus 

19.3 

19.0 

11.1 

49.4 

Trachelospermum  difforme 

17.3 

11.1 

4.3 

32.7 

Briumlchia  cirrhosa 

15.5 

8.7 

4.1 

28.3 

Smilax  hispida 

5.8 

3.6 

2.3 

11.7 

Caapsis  radicans 

3.8 

2.0 

1.3 

7.1 

Ampelopsis  arborea 

3.8 

1.6 

1.6 

7.0 

Smilax  bona-nox 

3.8 

1.2 

0.7 

5.7 

Wisteria  frutescens 

■  .1...9 

0.4 

0.3 

2.6 

100. 0 

100.0 

100.0 

300.0 

^erbs  and  Woodv  Seedllnfs 

Cocculus  carol inus 

8.2 

9.7 

17.9 

Leersia  vlrginica 

7.7 

-- 

11.5 

19.2 

Aster  sp. 

5. A 

-- 

13.1 

18.5 

Coamelina  virginica 

5.8 

•- 

13.8 

19.6 

Srwinichia  cirrhosa 

5.4 

7.8 

13.2 

Boehmeria  cylindrica 

6.7 

6.2 

12.9 

Trachelospermum  difforme 

6.7 

5.3 

12.0 

Toxicodendron  radicans 

5.4 

4.3 

9.7 

Campsis  radicans 

3.4 

6.1 

9.5 

Leersia  sp. 

4.8 

4.2 

9.0 

Smilax  rotundlfolla 

5.4 

3.1 

8.5 

Spermacoce  glabra 

4.4 

1.7 

6.1 

Ampelopsis  arborea 

2.9 

1.9 

4.8 

Vitis  vulpina 

2.9 

1.3 

4.2 

Planera  aquatica 

2.0 

1.7 

3.7 

Acer  rubrum 

2.9 

0.7 

3.6 

Viola  sp. 

2.0 

0.5 

2.5 

Smilax  hispida 

1.5 

1.0 

2.5 

Cardiospermum  halicacabum 

1.5 

1.0 

2.5 

Smilax  bona-nox 

1.5 

0  4 

1.9 

Onoclea  sensibilis 

1.5 

0. 

1.9 

Celtis  laevigata 

1.5 

0.4 

1.9 

Vitis  riparia 

1.0 

0.2 

1.2 

Polygonum  hydropiperoides 

l.C 

0.2 

1.2 

Hikania  scandens 

1.0 

0.2 

1.2 

Iva  annua 

1.0 

0.2 

1.2 

Passiflora  lucea 

0.5 

0,7 

1.2 

Juscicia  ovata 

0.5 

0.7 

1.2 

Brunnichia  cirrhosa 

0.5 

0.7 

1.2 

Ulmus  americana 

0.5 

0  .  I 

O.u 

Taxodium  distichum 

0..5 

0,1 

0.6 

Solanum  carol Inense 

1.5 

O.l 

0.6 

Smilax  glauca 

0.5 

O.l 

0.6 

'  -1  ...rr . 
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Table  D7  (Concluded) 


Soecies 

Percent 

Relative 

Preauencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Pluchea  camphorata 

0.5 

0.1 

0.6 

Helothria  pendula 

0.5 

0.1 

0.6 

Hacelea  gonocarpa 

0.5 

-- 

0.1 

0.6 

Cephalanthus  occidentalis 

0.5 

-- 

0.1 

0.6 

Cayaponia  (juinqueiobA 

0.5 

-- 

0.1 

0.6 

Aristolochla  serpencaria 

-■.O.u5 

100.0 

'  • 

-,o.a 

100.0 

0,6 

200.0 

AptMNMtkD  tnpotUAOtVAhMHtorSpMCiW 
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Table  D8 

Importance  Valuea  for  Speclea  Occurring  at  Site  8,  Arranged  by  Zone  and 
Vegetation  Layer 


Trees 

Plsnors  aquae  lea 
Quercus  lyeaca 
Fores Cieea  acuainaCa 
Carya  aquacica 
Salix  nigra 
Taxodlua  diseichum 
Gledltsia  aquacica 
Fraxinus  peiwsylvanica 
Acer  saccharinum 
Ulaus  americana 


Saplings  and  Shrubs 
Planera  aquacica 
Foresciera  acuminaca 
Fraxinus  pennsylvanica 


Campsis  radicaiis 
Brtuxnichia  cirrhosa 


^ierbs  and  Woody  Seedlinif.s 
Foresciera  acuminaca 
CepltalanChus  occidencalis 
Planera  aquacica 
Brunnichia  cirrhosa 
Vicis  paJmea 


Isms 

Quercus 

Quercus  lyraea 
Fraxinus  pefn*syivaniea 
Quercus  nut caliii 
yjBWF  asi#if4e4{»4 

Carya  aquatica 


Percent  Percent 
Relative  Relative 


Percent 

Relative 


Importance 


21.8 

29.7 

10.2 

61.7 

13.0 

16.7 

31.0 

60.7 

13.0 

19.0 

5.3 

37.3 

IS. 2 

9.5 

9.1 

33.8 

8.7 

4.8 

19.3 

32.8 

10.9 

7.1 

9.9 

27.9 

4.3 

4.8 

10.2 

19.3 

8.7 

4.8 

2.1 

15.6 

2.2 

2.4 

2.1 

6,7 

-JuJ. 

1,2 

0.8 

.  .±.z 

100. 0 

ICO.O 

100.0 

300.0 

S2.9 

44.5 

51.4 

148.8 

35.3 

48.1 

42.9 

126.3 

JU^ 

7,4 

5.7 

24,9 

100.0 

100.0 

100.0 

300,0 

so.o 

50.0 

69.2 

169.2 

so.o 

50.0 

30,8 

130.8 

100.0 

UiO'.O 

100.0 

300.0 

41.7 

32.9 

76.6 

12.4 

• « 

34.0 

46.4 

18.8 

14.2 

13.0 

18  8 

• . 

14.2 

3)0 

fe.l 

4,7 

ILO 

100. 0 

Too  0 

200.0 

Zssa^js 

UJ 

14.  1 

ife.2 

99.0 

IF» 

14  9 

28. 1 

60  8 

17  8 

71  1 

10  8 

49.9 

10  7 

10  i. 

8  0 

1 

10  ? 

4.4 

IS 

IS  1 

7.1 

8.5 

1  y 

.19  > 

Table  D8  (Concluded) 


Soecies 

Percent 

Relative 

Freouencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Zone  3 

Trees 

Quercus  lyrata 

28.5 

39.6 

26.4 

94.5 

FraxLms  pennsylvanlca 

14.3 

20.7 

24.2 

59.2 

Carya  aquatica 

17.8 

13.2 

9.5 

40.5 

Ulmus  americana 

17.8 

13.2 

9.1 

40.1 

Quercus  palustris 

7,2 

5.7 

12.9 

25.8 

TaxodLum  distichum 

3.6 

1.9 

5.6 

11.1 

Quercus  phellos 

3.6 

1.9 

5.3 

10.8 

Diospyros  virginlatta 

3.6 

1.9 

4.4 

9.9 

Gledltsia  aquaCica 

3,6 

100.0 

100.0 

2,.^ 

100.0 

_JL1 

300.0 

S.inllnes  and  Shrubs 

Foresclera  acuminaca 

50.0 

50.0 

70.0 

170.0 

CephalanChus  occidencalls 

50,0 

100.0 

50,0 

100.0 

3p,0 

100.0 

po,o 

300.0 

Woody  Vines 
None  present 


Herbs  and  Woody  Seedlings 


Leers ia  sp. 

23.5 

65.1 

88.6 

Forestlera  acuminata 

20  7 

6.5 

27.2 

Leers  la  vlrginlca 

5,6 

10.2 

15.8 

Vltis  palmaca 

9,7 

5  3 

15.0 

Planera  aquatica 

9.7 

3.0 

12.7 

Ascleplas  perennis 

5,6 

1.7 

7.3 

Ageratlna  alclssima 

4.2 

13 

5.5 

Clematis  crlspa 

4.2 

1.3 

5.5 

Acalypha  rhomboidaa 

2.8 

1.3 

4,1 

Quercus  lyraca 

2.8 

0.9 

3.7 

Carya  aquatica 

2.8 

0.9 

3.7 

Brunnicbia  cirrbosa 

2.8 

0.9 

3.7 

Ulmus  americana 

1,4 

0.4 

1,8 

Parthenocissus  quinquefoHa 

1.4 

0.4 

i.e 

Lysimacbia  radicans 

1.4 

0,4 

1.8 

Ampelopsis  arborea 

™Lil 

100,0 

0.4 

100.0 

300.0 
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Table  D9 

Important  Values  for  Species  Occurring  at  Site  9,  Arranged  by  Zone  and 
Vegetation  Layer 


(♦) 


Percent  Percent 
Relative  Relative 
Frequency  _Densitv 

Zone  6 


Percent 

Relative 


Importance 


Trees 

C&rya  Comen cosa 
Llquidambar  scyrsciflua 
Quercus  nigra 
Quercus  alba 
Quercus  velucina 
Fraxinus  americana 


Cary a  CoaenCosa 
Aralia  spinosa 
Cercis  canadensis 
Horus  rubra 
Comus  Florida 
Llquidambar  scyraciflua 
Ulms  alaca 
Sassafras  albidum 
Quercus  lyraca 
Ulaus  rubra 
^us  glabra 
Quercus  veiucina 
Prvinus  serotina 
Syssa  sylvacica 
Callicarpa  americana 
Acer  rubrua 


Farthemcissus  quinquetolia 
Toxicodends’on  radieans 
Viiis  aescivaiis 
Sau'ax  giauca 
Sssiiax  recuttdi folia 
Bign&nla  capreolata 


tlerbs -and  tfcodv  ScedUnt.s 
radieans 
Carya  toeuincota 
Dtoclea  mtinilora 
Chaftnanchiu^c  sessiliflorum 
?4ti.hmo€sssu*  quinqueiolia 
Cercis  canadensis 
Vichaneltal  iua  coaautatua 


(Stml  I  of  4) 
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Table  D9  (Continued) 

Species 

Percent 

Relative 

Freouencv 

Percent 

Relative 

Density 

Aralia  spinosa 

1.9 

Sabatla  calycina 

3.7 

-- 

Galium  clrcaezans 

3.3 

-- 

Vltis  rotundifolla 

3.1 

-- 

Carex  flaccldula 

3.0 

-- 

Ampelopsis  brevipedunculaca 

1.9 

-- 

Hoxus  rubra 

1.1 

-- 

Desmodiua  glabellum 

1.9 

-- 

Ageratina  altisslma 

2.3 

-- 

Chasmanthlum  laxum 

0.8 

-- 

VitLs  aestivalis 

1.5 

Lactuca  floridana 

1.9 

tllmus  rubra 

1.9 

Rubrus  argutus 

1.1 

Quercus  phellos 

1.5 

Desmodium  passlflorua 

1.5 

Carex  cephalophors 

1.5 

Sambucus  canadensis 

0.8 

Elycrarla  carol inens is 

0.8 

Campsis  radicans 

0.8 

Rubus  occidentalis 

1.1 

Ilex  decidua 

1.1 

Crataegus  sp. 

1.1 

Acer  rubrum 

1.1 

Smilax  bona-nox 

0.4 

Quercus  stellate 

0.4 

Vemonia  gigantea  ' 

0.8 

Smilax  glauca 

0.8 

Rubus  sp. 

0.8 

Quercus  alba 

0,8 

Prunus  serotina 

0.8 

Unknown 

0.8 

Oxaiis  debilis 

0.8 

Unknown 

0.8 

Cailum  sp. 

0.8 

Unknown 

0,8 

Cornus  florida 

0,8 

Bigmnia  capnwlaea 

0.8 

Viola  triloba 

0.4 

Viola  papilionacea 

0.4 

Pifis  palmaca 

0.4 

Ulmus  americatia 

0,4 

Trachelospermua  dift’orme 

0.4 

Trepocarpus  aethusae 

0.4 

Smilax  rotuiidifolia 

0.4 

Unknown 

0,4 

Sassafras  albidua 

0.4 

AppMdwO  unpoftano*  Vatuw  lor  SfMKaM 


Percent 

Relative  Importance 
Dominance  Value 


% 


i 

t 


6.1 

8.0 

2.0 

5.7 

1.9 

5.2 

1.6 

4.7 

1.0 

4.0 

2.0 

3.9 

2.2 

3.3 

1.3 

3.2 

0.7 

3.0 

2.1 

2.9 

1.1 

2.6 

1.3 

3.2 

0.6 

2.5 

1.0 

2.1 

0.5 

2.0 

0.5 

2.0 

2.1 

2.9 

0.9 

1.7 

0.9 

1.7 

0.9 

1.7 

0.4 

1.5 

0.4 

1.5 

0.4 

1.5 

0.4 

1.5 

0.8 

1.2 

0.8 

1.2 

0.2 

1.0 

0.2 

l.O 

0.2 

l.O 

0.2 

1.0 

0,2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

l.O 

0.2 

1,0 

0.2 

l.O 

0.2 

l.O 

0.1 

0.5 

0,1 

0.5 

0.1 

0.5 

0.1 

0.5 

0,1 

0.5 

0.1 

0.5 

0,1 

0.5 

0.1 

0.5 

0.1 

0.5 

•  • 
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Table  09  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

Frequency 

Density 

Dominance 

Value 

Querciis  palustrLs 

3.6 

2.1 

11.7 

17.4 

Diospyros  virglnlana 

3.6 

2.1 

0.3 

6.0 

100. 0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 

Ulmus  americana 

24.0 

35.8 

41.5 

101.3 

Ilex  decidua 

28.0 

35.8 

32.2 

96.0 

Crataegus  viridis 

24.0 

16.4 

14.3 

54.7 

Fraxinus  petmsylvanica 

16.0 

6.0 

5.6 

27.6 

Diospyros  Virginians 

4.0 

4.5 

5.0 

13.5 

Quercus  phellos 

4.0 

—L5 

-Ut 

6.9 

100.0 

100.0 

100.0 

300.0 

Woodv  Vines 

Campsis  radicans 

41.7 

36.4 

43.7 

121.8 

Berchemia  scandens 

25.0 

36.4 

27.3 

88.7 

Vicis  palmata 

16.7 

13.6 

14.5 

44.8 

Vitis  riparia 

8.3 

9.1 

13.7 

31.1 

Cocculus  carol inus 

8.3 

4.5 

0.8 

13.6 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlines 
Campsis  radicans 

16.4 

37.5 

53.9 

Trachelospermum  difforme 

15.1 

16.3 

31.4 

Viola  papilionacea 

12.3 

15.1 

27.4 

Planers  aquatics 

11.0 

4.9 

15.9 

Leersla  virginica 

8.2 

6.8 

15.0 

Cocculus  Carolines 

4.1 

5.0 

9,1 

Carex  squarrosa 

5.5 

2.4 

7.9 

Quercus  phellos 

4.1 

1.8 

5.9 

Ilex  decidua 

2.7 

1.2 

3.9 

Diospyros  virginiana 

2.7 

1.2 

3.9 

Carya  aquatics 

2.7 

1.2 

3.9 

Berchemia  scandens 

2.7 

1.2 

3.9 

Vitis  palmate 

1.4 

0.6 

2.0 

Taxoditim  distichum 

1.4 

0.6 

2,0 

Smilax  glauca 

1,4 

0.6 

2.0 

Quercus  lyrata 

1.4 

0.6 

2.0 

Dioscorea  quaternata 

1,4 

0.6 

2.0 

Crataegus  viridis 

1.4 

0,6 

2.0 

Clematis  crisps 

1.4 

0.6 

2.0 

Brunnichia  cirrhosa 

2.7 

—Li 

3.9 

100. 0 

100.0 

200.0 

(Sha»t3ef4} 
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Table  D9  (Concluded) 


Soecles 

Percent 

Relative 

Freouencv 

Percent 
Relative 
Dens i tv 

Percent 

Relative 

Dominance 

Importance 

Value 

Rubus  sp. 

0.4 

0.1 

0.5 

Quercus  nigra 

0.4 

0.1 

0.5 

Polygonum  scandens 

0.4 

-- 

0.1 

0.5 

Paspalum  sp. 

0.4 

0.1 

0.5 

Oxalis  debilis 

0.4 

0.1 

0.5 

Leersia  vlrglnica 

0.4 

-- 

0.1 

0.5 

Leersla  sp. 

0.4 

-- 

0.1 

0.5 

Junlperus  virglniana 

0.4 

-- 

0.1 

0.5 

Galium  uniflorum 

0.4 

-- 

0.1 

0.5 

Galium  trifidum 

0.4 

0.1 

0.5 

Unknown 

0.4 

0.1 

0.5 

Galium  circaezans 

0.4 

-- 

0.1 

0.5 

Eupatorium  sp. 

0.4 

-- 

0.1 

0.5 

Elytrarla  carollnensis 

0.4 

0.1 

0.5 

Dloscorea  quacemata 

0.4 

-- 

0.1 

0.5 

Desaodlum  sp. 

0.4 

0.1 

0.5 

Desmodium  paniculatum 

01.4 

0.1 

0.5 

Celtis  laevigata 

0.4 

-- 

0.1 

0.5 

Unknown 

0.4 

0.1 

0.5 

Callicarpa  americana 

0.4 

-- 

0.1 

0.5 

Carex  albolutescens 

0.4 

0.1 

0.5 

Agrimonia  pubescens 

-Q.A 

-- 

0,^ 

100.0 

100.0 

200.0 

(S)mt4et4) 
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Table  D10 

Importance  Values  for  Species  Occurring  at  Site  10,  Arranged  by  Zone  and 
Vegetation  Layer 


Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

Scecies 

Zone  2 

Trees 

Taxodium  distichum 

33.4 

40.2 

59.7 

133.3 

Ilex  decidua 

13.3 

28.3 

3.0 

44.6 

Nyssa  aquaclca 

13.3 

6.0 

14.6 

33.9 

Nyssa  biflora 

13.3 

9.0 

10.5 

32.8 

Acer  druaaondil 

10,1 

4.5 

1.6 

16.2 

Quercus  lyrata 

6.7 

3.0 

4.9 

14.6 

Acer  rubrum 

3.3 

6.0 

4.7 

14.0 

LLquidambar  styraclflua 

3.3 

1.5 

0.9 

5.7 

Carphius  caroliniana 

_L3 

1.5 

_0J. 

4.9 

100.0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 

Styrax  amerlcana 

25.6 

32.8 

31.6 

90.0 

Ilex  decidua 

23.0 

26.7 

31.8 

81.5 

Ilex  amelanchier 

10.3 

20.0 

16.9 

47.2 

Itea  virginica 

12.8 

10.3 

7.6 

30.7 

Acer  drwmondll 

12.8 

4.2 

4.3 

21.3 

Quercus  lyrata 

7.7 

3.0 

4.3 

15.0 

Cephalanthus  occidentalis 

2.6 

1.8 

2.1 

6.5 

Taxodium  distichum 

2.6 

0.6 

0.7 

3.9 

Carpinus  caroliniana 

2.6 

0.6 

0.7 

3.9 

100.0 

100.0 

100.0 

300.0 

Woody  Vines 

Vitis  rotundifolia 

62,5 

50.0 

50.0 

162.5 

Ampelopsis  arborea 

25.0 

40.0 

38.2 

103.2 

Campsls  radicans 

-12^ 

10,0 

11.8 

34.3 

100.0 

100.0 

100. 0 

300.0 

Herbs  and  Woody 

Styrax  americana 

28.5 

42.1 

70.6 

Ampelopsis  arborea 

10.6 

18.8 

29.4 

Quercus  lyrata 

7.1 

4.6 

11.7 

Planera  aquatics 

7.1 

4.6 

11.7 

Cephalanthus  occidentalis 

7.1 

2.3 

5.9 

Viburnum  dentatum 

3.6 

2.3 

5.9 

Taxodium  distichum 

3.6 

2.3 

5.9 

Nyssa  biflora 

3,6 

2.3 

5.9 

Nyssa  aquatics 

3.6 

2.3 

5.9 

(Sheet  let  9) 
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Table  DIO  (Continued) 


Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Value 

Ilex  declina 

3.6 

2.3 

5.9 

Forestiera  acuminata 

3.6 

-- 

2.3 

5.9 

Ageratlna  altissima 

3.6 

-- 

2.3 

5.9 

Campsis  radicans 

3.6 

-- 

2.3 

5.9 

Carplnus  caroliniana 

3.6 

-- 

2.3 

5.9 

Bnmnlchla  clrrhosa 

3.6 

-- 

2.3 

5.9 

Acer  ruhrum 

3.6 

2.3 

5.9 

100.0 

Zone  3 

100.0 

200.0 

lESSS, 

Nysi,a  blflora 

41.6 

61.0 

48.8 

151.4 

Acer  drummondii 

33.3 

20.8 

35.8 

89.9 

Liquidambi^r  styraciflua 

4.2 

3.9 

9.4 

17.5 

Diospyros  \irginiana 

4.2 

6.5 

3.6 

14.3 

Carplnus  caroliniana 

8.3 

3.9 

1.5 

13.7 

Crataegus  aestivalis 

4.2 

2.6 

0.3 

7.1 

Quercus  nigra 

4.2 

1.3 

0.6 

6.1 

100.0 

100.0 

100.0 

300.0 

Saplings  and  Shrubs 

Styrax  americana 

18.5 

38.7 

38.8 

96.0 

Nyssa  biflora 

16.3 

14.1 

20.2 

50.6 

Acer  drummondii 

16.3 

17.6 

16.5 

50.4 

Arundinaria  gigantea 

9.2 

4.4 

3.0 

16.6 

Itaa  virginica 

2.3 

7.1 

3.8 

13.2 

Carplnus  caroliniana 

7.0 

2.6 

3.0 

12.6 

Tlex  decidua 

4.7 

3.5 

3.8 

12.0 

liquidambar  styraciflua 

4.7 

2.6 

2.4 

9.7 

Taxodium  distichum 

4.7 

1.7 

1.6 

8.0 

Fraxinus  pennsylvanica 

4.7 

1.7 

0.9 

7,3 

Diospyros  virginiana 

4.7 

1.7 

0.9 

7.3 

Cephalanthus  occidentalis 

2.3 

1.7 

2.3 

6.3 

Quercus  laurifolia 

2.3 

1.7 

1.7 

5.7 

Ulmus  americana 

2.3 

0.9 

IJ 

4.3 

100. 0 

100.0 

100.0 

300.0 

Woody  Vines 

Vicis  rotundlfolia 

27.5 

33.3 

43.2 

104.0 

Toxicodendron  radicans 

17.2 

34.9 

30.5 

82.6 

Berchemia  scandens 

13.8 

10,1 

11. 1 

35.0 

Ampelopsis  arboroa 

13.8 

8.7 

6.3 

28.8 

Brunnichia  clrrhosa 

10.4 

5.8 

3.1 

19.3 

Bignonla  capreolata 

6.9 

2.9 

3.2 

13.0 

(SlmtSotB) 
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Table  DIO  (Continued) 


Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

Soecles 

Freauenev 

Density 

Dominance 

Value 

Smllax  rotundifolLa 

6.9 

2.9 

0.5 

10.3 

Camps  is  rad leans 

-XA 

2.1 

Herbs  and  Woodv  Seedling? 

Nyssa  biflora 

15.3 

16.1 

31.4 

Berchemia  scandens 

12.8 

-- 

14.5 

27.3 

Saururus  cemuus 

10.2 

-- 

13.2 

23.4 

Sty rax  americana 

12-8 

-- 

7.1 

19.9 

Ampelopsis  arborea 

7.7 

-- 

11.7 

19.4 

Toxicodendron  radicans 

5.1 

-- 

10.3 

15.4 

I  tea  vlrginlca 

5.1 

-  - 

10.3 

15.4 

Lyslmachia  radicans 

5.1 

-- 

2.8 

7.9 

Blgnonia  capreolata 

5.1 

-- 

2.8 

7.9 

Ilex  decidua 

2.6 

-- 

1.4 

4.0 

Campsis  radicans 

2.6 

-- 

1.4 

4.0 

Carya  aquatics 

2.6 

1.4 

4.0 

Brunnlchia  cirrhosa 

2.6 

-- 

1.4 

4.0 

Boehmeria  cylindrlca 

2.6 

-- 

1.4 

4.0 

Aristolochia  serpentarla 

2.6 

-- 

1.4 

4.0 

Arundlnaria  gigantea 

2.6 

-- 

1.4 

4.0 

Acer  rubrum 

2.6 

l.A 

4.0 

100.0 

Zone  4 

100.0 

200.0 

Tree? 

Carplnus  caroliniana 

25.1 

36.5 

12.6 

74.2 

Quercus  laurifolia 

15,6 

11.6 

28.0 

55.2 

Quercus  nigra 

12,5 

11.6 

28.8 

52.9 

Acer  rubrum 

15.6 

17.3 

15.5 

48.4 

Syssa  sylvatlca 

12.5 

7.7 

7.1 

27.3 

Liquidambar  styraciflua 

9.4 

9.6 

7.0 

26.0 

Ulmus  americana 

3.1 

1.9 

0.4 

5.4 

Ilex  decidua 

3.1 

1.9 

0.4 

5.4 

Fraxinus  pennsylvanica 

-Jul 

-.'Ll 

_0.2 

5.2 

100.0 

100.0 

100.0 

300.0 

Saplin?.s  and  Shrubs 

Carplnus  caroliniana 

14.0 

23.9 

28.7 

66.6 

Liquidambar  styraciflua 

1.0 

22,4 

21.6 

58.0 

Acer  rubrum 

12.4 

22.1 

20.7 

55.2 

Quercus  laurifolia 

9.4 

8.6 

7.8 

25.8 

Quercus  nigra 

6.3 

5.6 

6.4 

18.3 

Cornus  foomina 

9.4 

4,1 

3.9 

17.4 

Syssa  sylvatlca 

9.4 

3,7 

3.0 

16.1 

Viburnum  dentatum 

1.6 

2.6 

2.0 

6.2 

(StmiSotS) 
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Table  D10  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

Value 

Dlospyros  Virginians 

3.1 

1.5 

1.0 

5.6 

Fraxlnus  pennsylvanics 

3.1 

0.8 

1.5 

5.4 

Ulmus  americana 

3.1 

0.8 

0.7 

4.6 

Ilex  amelanchier 

3.1 

0.8 

0.7 

4.6 

Ilex  opaca 

3.1 

0.8 

0.6 

4.5 

Magnolia  grandl flora 

1.6 

0.4 

0.3 

2.3 

Crataegus  marshallii 

1.6 

0.4 

0.3 

2.3 

Cephalanthus  occidentalis 

—LA 

0.4 

0.2 

2.2 

100.0 

100.0 

100.0 

300.0 

Woody  Viiies 

Berchemla  scandens 

3A.4 

24.7 

41.0 

100.1 

Toxicodendron  radicans 

10.3 

29.0 

13.5 

52.8 

Vitls  rotundifolia 

17.3 

13.0 

16.3 

46.6 

Aapelopsis  arborea 

10.4 

13.0 

21.2 

44.6 

Campsls  radicans 

10.4 

10.1 

4.7 

25.2 

Smilax  rotundifolia 

10.4 

7.2 

2.7 

20.3 

Brunnichia  cirrhosa 

3.4 

1.5 

0.3 

5.2 

Bignonia  carpreolata 

3.4 

...-1.5 

0.3 

5.2 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlines 

Quercus  laurifolia 

11.9 

17.5 

29.4 

I tea  vlrginica 

6.7 

-  . 

17.5 

24.2 

Hltchella  repens 

5.0 

15.1 

20.1 

Acer  rubrua 

10.2 

9.2 

19.4 

Lysimachia  radicans 

7.7 

6.1 

13.8 

Toxicodendron  radicans 

5.9 

4.9 

10,8 

Smilax  rotundifolia 

6.7 

3.2 

9.9 

Carex  sp. 

6.7 

3.2 

9.9 

Chasmanthium  sessiliflorum 

1.7 

6.6 

8.3 

Saururus  cernuus 

3.4 

3.7 

7.1 

Aapelopsis  arborea 

3.4 

3.7 

7.1 

Camps  is  radicans 

4.2 

2.0 

6.2 

Bignonia  capreolata 

3.4 

1.6 

5.0 

Berchemla  scandens 

3.4 

1.6 

5.0 

Quercus  phellos 

2.5 

1.2 

3,7 

Brunnichia  cirrhosa 

2.5 

1.2 

3.7 

Liquidambar  scyraciflua 

0.8 

2.5 

3.3 

Ascyrua  hyperlcoides 

0.0 

2.5 

3.3 

Rubus  trivialis 

1.7 

0.8 

2.5 

Nyssa  sylvacica 

1.7 

0,8 

2.5 

Justlcia  ovata 

1.7 

0.8 

2.5 

Vitis  rotundifolia 

0.8 

0.4 

1.2 

Quercus  nigra 

0.8 

0.4 

1.2 

Dichanthelium  coaautatua 

0.8 

0.4 

1.2 

Ilex  decidua 

0.8 

0.4 

1.2 

(Stmt  4  of  i) 
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Table  D10  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Value 

AgeratLna  altissLma 

0.8 

.. 

0.4 

1.2 

Dlospyros  virglnlana 

0.8 

-  * 

0.4 

1.2 

Comus  foemlna 

0.8 

-- 

0.4 

1.2 

Clematis  crispa 

0.8 

-- 

0.4 

1.2 

Carplnus  carollniana 

0.8 

-- 

0.4 

1.2 

Arimdlnarla  gigantea 

0.8 

-- 

0.4 

1.2 

100.0 

100.0 

200.0 

Zone  6 

Trees 

Llquidambar  sCyraclflua 

29.5 

35.5 

72.9 

137.9 

Carplnus  carol inlana 

20.7 

21.6 

3.0 

45.3 

Ilex  opaca 

17.6 

16.9 

6.4 

40.9 

Halesia  dlptera 

14.7 

16.9 

2.4 

34.0 

Quercus  nigra 

5.9 

3.1 

10.3 

19.3 

Acer  rubrum 

2.9 

1.5 

3.5 

7.9 

gyssa  sylvatica 

2.9 

1.5 

1.1 

5.5 

Ilex  decidua 

2.9 

1.5 

0.2 

4 . 6 

Dlospyros  virglnlana 

-J.d 

1.5 

0.2 

_4,_6. 

100.0 

100.0 

100.0 

300.0 

Saollnes  and  Shrubs 

Carplnus  carollniana 

14.7 

26.9 

28.6 

70.2 

Halesia  dlptera 

14.7 

25.9 

27.7 

68.3 

Ilex  decidua 

13.2 

15.9 

15.1 

44.2 

Ilex  opaca 

14.7 

8.5 

7.5 

30.7 

Ilex  vomit or la 

5.9 

6.5 

6.3 

18.7 

Quercus  nigra 

10.3 

2.8 

3.3 

16.4 

Poncirus  trifoliate 

7.3 

4.3 

3.4 

15.0 

Viburnum  dentatum 

4.4 

5.4 

4.7 

14.5 

Crataegus  marshall 11 

5,9 

1.7 

1.6 

9.2 

Ulmus  americana 

2.9 

0.6 

0.6 

4.1 

Vacrinlum  elliottii 

1.5 

0.6 

0.4 

2.5 

Acer  rubrum 

1.5 

0.3 

0.4 

2.2 

Prunus  serotina 

1.5 

0.3 

0.2 

2.0 

Magnolia  grandlflora 

1.5 

-  0.3 

0,2 

—2^0 

100. 0 

100.0 

100.0 

300.0 

Woodv  Vines 

Toxicodendron  radlcans 

28.1 

49.3 

50.0 

127.6 

Vltis  rotundlfolia 

21.9 

28.9 

33.7 

84.5 

Parthenocissus  quinquefolia 

12.5 

3.3 

3.3 

19.1 

Berchemia  scandens 

9.4 

5.0 

4.4 

18.8 

Campsis  radlcans 

6.2 

5,0 

6.3 

17.5 

Blgnonia  capreolata 

9.4 

3.3 

1.1 

13.8 

Smilax  rotundlfolia 

9,4 

3.3 

0.7 

13.4 

(ShtatSofi) 
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Table  D10  (Concluded) 


Soecies 

Percent 

Relative 

Freauencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Trachelospermum  dlfforme 

3,1 

1,7 

-JLl 

-..5.^ 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlincs 

Toxicodendron  radlcans 

19.2 

-- 

25.0 

44.2 

ffalesia  dlptera 

16.2 

19.7 

35.9 

Viburnum  dentatum 

5.9 

-- 

6.8 

12.7 

Carpinus  carol iniana 

5.9 

•- 

6.8 

12.7 

Berchemia  scandens 

2.9 

'  - 

9.1 

12.0 

Ilex  decidua 

4.4 

-- 

6.0 

10.4 

Carex  blanda 

5.9 

-• 

3.0 

8.9 

Ilex  opaca 

2.9 

.. 

5.3 

8.2 

Quercus  nigra 

UA 

-- 

2.2 

6 . 6 

Caapsis  radicans 

4.4 

2.2 

6 . 6 

Bignonia  capreolata 

4.4 

2.2 

6 . 6 

Vitis  rotundlfolia 

2.9 

1.5 

4.4 

Poncirus  trifoliate 

2.9 

-- 

1.5 

4.4 

Crataegus  marshallii 

2.9 

-- 

1.5 

4.4 

Carya  glabra 

2.9 

1.5 

4.4 

Botrychium  bitematum 

2.9 

-- 

1.5 

4.4 

Viola  papllionacea 

1.5 

-- 

0.7 

2.2 

Smilax  bona-nox 

1.5 

-- 

0.7 

2.2 

Horns  rubra 

1.5 

0.7 

2.2 

Lespedeza  sp. 

1.5 

-• 

0.7 

2.2 

Carex  sp. 

1.5 

0.7 

2.2 

Ampelops is  arbor ea 

1.5 

100.0 

•  • 

0.7 

100.0 

-LI 

200.0 
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Table  D11 

Importance  Values  for  Species  Occurring  at  Site  11,  Arranged  by  Zone  and 

Vegetation  Layer 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Freouencv 

Density 

Dominance 

Value 

Zone  2 

Trees 

Syssa  ogeche 

41.2 

70.4 

54.5 

166.1 

Nyssa  aquatlca 

17.6 

11.4 

21.7 

50.7 

Taxodium  distlchum 

17.6 

6.8 

14.9 

39.3 

Fraxinus  pennsylvanica 

11.8 

4.6 

8.3 

24.7 

Flanera  aquatlca 

11.8 

6.8 

0.6 

-T9. 2 

100.0 

110.0 

100.0 

300.0 

Saplings  and  Shrubs 

Planera  aquatlca 

100.0 

100.0 

100.0 

300.0 

Woody  Vines 

None  present 

Herbs  and  Woodv  Seedlines 

Quercus  lyrata 

15.1 

17.2 

32.3 

Gratlola  vlrglnlana 

16.4 

12.8 

29.2 

Cynoctonum  mltreola 

9.6 

18.5 

28.1 

Leersla  lentlcularis 

8.2 

11.9 

20.1 

Carya  aquatlca 

9.6 

-- 

7.5  . 

17.1  ^ 

Planera  aquatlca 

8.2 

6.4 

14.6  j 

Taxodium  distlchum 

6.8 

.  3.3 

12. i 

Vitis  palmata 

4.1 

3.2 

Ascleplas  perennis 

4.1 

- 

1  2  - 

7.3 

PI  lea  pumila 

2.7 

2.1 

,  4.8 

Phanopyrum  gymnocarpon 

2.7 

*- 

'  2.1 

4.8 

Nyssa  aquatlca 

2.7 

'2.1 

..  4,8 

Spilanthes  americana 

1.4 

•  1.1 

2.5 

Smilax  hispida 

1.4 

•  ' 

'  l,.l 

2.5 

Nyssa  ogeche 

1.4 

•  1 . 1 

2.5 

Cledltsia  aouatica 

1.4 

•  7 

,1.1 

2.5 

Forestiera  acuminata 

1.4 

1.1 

2.5 

Cammelina  diffusa 

1.4 

1,1 

2.5 

Cepltalanthus  occideuialis 

_Li 

Trees 

\ 

Carya  aquatlca 

.  18.6 

16.7 

34.7 

69.4 

Forostiera  acuminata 

14.6  .  . 

31.2 

4.6 

50.6 

Nyssa  aquatiea 

■  ll.l 

10.3 

22.0 

43.4 

Fraxinus  carolinlana 

14.8 

16.1 

4,0 

35.5 

(SfmttofS) 
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Table  D11  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Nyssa  ogeche 

7.U 

4.2 

14,6 

26.2 

Quorcus  lyrata 

7.4 

4.2 

10.5 

22.1 

Planera  aquatlca 

7.4 

6.2 

1.0 

14.6 

GledLtsia  aquatlca 

7.4 

4.2 

2.9 

14.5 

Fraxlnus  pennsylvanlca 
Crataegus  vLridls 

3.7 

2.1 

5.9 

11.7 

3.7 

2.1 

0.2 

6.0 

Cephalanthus  occidentalls 

_LI 

2.1 

_JLi 

—LJO 

100  ..0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 
Forestiera  acuminata 

26.8 

56.8 

55.5 

139.1 

Fraxlnus  carol Iniana 

11.4 

13.3 

17.0 

41.7 

Planera  aquatlca 

15.4 

13.3 

12.9 

41.6 

Cephalanthus  occidentalls 

15.4 

5.6 

5.5 

26.5 

Carya  aquatlca 

7.7 

3.3 

3.7 

14.7 

Fraxlnus  pennsylvanlca 

7.7 

3.3 

2.2 

13.2 

Crataegus  vlridls 

3.9 

1.1 

1.4 

6.4 

Quercus  lyrata 

3.9 

1.1 

1.2 

6.2 

Fyssa  ogeche 

3.9 

1.1 

0.3 

5.3 

Gledltsia  aquatlca 

3.9 

1.1 

0.3 

■-5.J 

100.0 

100.0 

100.0 

300.0 

Woodv  Vines 

BrunnichJa  cirrhosa 

27.0 

27.5 

21.8 

76.3 

Vitis  rlparia 

19.2 

27.5 

29.4 

76.1 

Aapelopsis  arborea 

23.1 

13.7 

22.0 

58.8 

Vitis  palmate 

7.7 

13.7 

10.2 

31.6 

Campsis  radicans 

11.5 

7.3 

.  12.2 

31.5 

Smilax  bona-nox 

7.7 

7.8 

3.4 

18.9 

Cocculus  carolinus 

3.8 

2,0 

1.0 

6.6 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uoodv  Scedlinp.s 
Carya  aquacica 

18.0 

25.7 

43.7 

Quercus  iyrata 

11.0 

16.1 

27.1 

Leersia  lenticuiaris 

9,0 

11.7 

20.7 

Brunniehia  cirrhosa 

12.0 

7.2 

19.2 

Aster  sp. 

7.0 

4.2 

11.2 

Ampelopsis  arborea 

5.0 

6.1 

11. 1 

Phanopyrua  gyanocarpon 

4.0 

5.5 

9,5 

Gledltsia  aquacica 

5.0 

3.0 

8.0 

:  Smilax  bona 'flax 

3  0 

4,9 

7  9 

Forestiera  acuminata 

4,0 

2,4 

6.4 

Asclepias  perennis 

4,0 

2.4 

6.4 

Toxicodendron  radicans 

3.0 

1.8 

4,8 

Planera  aquatica 

3,0 

1.8 

4.8 

Tragia  sp. 

I 

I 

2.0 

1.2 

3,2 

[  .  (SlmiimtS)  j 
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Table  D11  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Snecles 

Freauenev 

Density 

Dominance 

Value 

Lygodiua  JaponLcum 

2.0 

1.2 

3.2 

Carex  sp. 

2.0 

1.2 

3.2 

5«umrus  cemuus 

1.0 

0.6 

1.6 

Quercas  nigra 

1.0 

0.6 

1.6 

Justicia  ovata 

1.0 

0.6 

1.6 

CynoceonwD  mlcreola 

1.0 

0.6 

1.6 

Coaaelina  vlrginica 

1.0 

0.6 

1.6 

Celtis  laavigata 

_L£ 

100.0 

_iL.6 

100.0 

200.0 

Zone  4 

hs&i 

Liquidaabar  styraclflua 

24.3 

52.8 

38.5 

115.6 

Qtiercus  nigra 

18.2 

9.9 

19.0 

47.1 

Carya  aquccica 

9.1 

7.1 

17.9 

34.1 

Carplnus  carol Iniana 

15.1 

12.8 

4.3 

32.2 

Ulaus  amerlcana 

9.1 

4.2 

9.3 

22.6 

Dlospyros  vlrginiana 

6.1 

2.9 

5.1 

14.1 

Crataegus  vlridls 

6.1 

2.9 

0.3 

9.3 

Fraxlnus  pennsylvanlca 

3.0 

1.5 

4.3 

8.8 

Ilex  decid^ja 

5.0 

2.9 

0.4 

6.3 

Platanus  occidenCalis 

3.0 

1.5 

0.6 

5.1 

Quarcus  lyrata 

3  0 

1.5 

0.3 

4.8 

100.0 

100.0 

100.0 

300.0 

Ilex  decidua 

24.0 

30.5 

27.1 

81.6 

Crataegus  vitidis 

20.0 

28.8 

29.2 

78.0 

Carpinua  caroliniaiia 

20.0 

16.9 

19.4 

56.3 

Acer  rubrum 

8.0 

8.5 

8.3 

24,8 

Quercus  lyraea 

12,0 

5,1 

3.7 

20.8 

Liquidaabar  seyraciliua 

a.o 

3  4 

4,2 

15.6 

Cornus  foemina 

4.0 

3.4 

4  2 

11.6 

Celtis  laevigata 

4.0 

3  ^4 

3^9 

11.3 

100. 0 

100.0 

100.0 

300.0 

Texlcadendron  radicans 

21.? 

31. S 

49, 3 

122,8 

Wtis  retuixdtielia 

30.4 

19.3 

26.8 

76.5 

Caapsis  rad  leans 

30.4 

19,3 

13.2 

62.9 

Vitls  riparla 

8,? 

7.2 

10  1 

26,0 

Beechemia  scandvtts 

4  4 

1  2 

0.4 

6.0 

Brusmlchia  cirrhosa 

— 

__L2 

-JLl 

-.-IJ 

100.0 

IQIO.O 

100. 0 

300.0 

048 
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Table  D11  (Continued) 


— 1  .1  M  . .  ,  ■  ■  1  ■ 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

FreouencY 

Deasitv 

Dominance 

Value 

Herbs  and  Woodv  Seedlines 
Lygodlum  Japonicua 

15.5 

58.5 

74.0 

Toxicodendron  radicans 

12.5 

-- 

5.9 

18.4 

Campsls  radicans 

5.2 

-- 

3.5 

8.7 

Brunnlchia  cirrhosa 

6.2 

2.0 

8.2 

Smilax  bona~nox 

5.2 

-- 

1.7 

6.9 

JusCicla  ovata 

5.2 

-- 

1.7 

6.9 

Ilex  decidua 

5.2 

-- 

1.7 

6.9 

BoCrychium  bicemacum 

5.2 

-- 

1.7 

6.9 

Vitis  rotundifolia 

3.1 

-- 

2.8 

5.9 

Sebastiania  fruticosa 

3.1 

-- 

2.8 

5.9 

Oplismenus  hirtellus 

3.1 

-- 

2.8 

5.9 

Celt  is  laevigata 

3.1 

-- 

2.8 

5.9 

Quercus  nigra 

3.1 

-- 

1.0 

4.1 

Liquidambar  styraciilua 

3.1 

-- 

1.0 

4.1 

Sambucus  canadensis 

1.0 

2.1 

3.1 

OnoQlea  sensibilis 

1.0 

.  * 

2.1 

3.1 

Helia  azedarach 

2.1 

0.7 

2.8 

Aster  sp. 

2.1 

0.7 

2.8 

Woodwardia  sp. 

1.0 

0.3 

1.3 

Ulmus  alata 

1.0 

0.3 

1.3 

Smilax  rotundifolia 

l.O 

0.3 

1.3 

Smilax  glauca 

1.0 

•• 

0.3 

1.3 

Quercus  lyrata 

1.0 

•• 

0.3 

1.3 

Phytolacca  americana 

1.0 

-- 

0.3 

1.3 

Panicum  sp. 

1.0 

0.3 

1.3 

Panicum  rigidulum 

1.0 

-- 

0.3 

1.3 

Geum  canadense 

l.O 

-• 

0.3 

1.3 

Ageratina  altissiina 

l.O 

•• 

0.3 

1.3 

Diospyros  virginiana 

l.O 

.  ..  . 

0.3 

1.3 

Coimelina  virginica 

l.O 

•  - 

0.3 

1.3 

Carex  sp. 

l.O 

.  •  - 

0.3 

1.3 

Boehmeria  cylindrica 

l.O 

0.3 

1.3 

Acer  negundo 

1.0 

^  - 

0.3 

1,3 

100.0 

100,6 

200.0 

Zone  5 

lEfies 

Liquidambar  styraciflua 

28.2 

36.7 

59.2 

124.1 

Carplnus  carol iniana 

18.7 

15.4 

4.6 

36.7 

Ulmus  americana 

12.5 

U.5 

6.9 

30.9 

Celcis  laevigata 

9.i 

5,8 

15,6 

30.8 

Ilex  decidua 

9.6 

U  5 

2.1 

23.0 

Platanus  occidental  is 

J,l 

1.9 

6,0 

u.o 

Ulmus  rubra 

3  1 

5  8 

5  0 

10  9 

Crataegus  viridis 

6.1 

3,8 

0,4 

10.5 

{Simt4elSi 
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Table  Dll  (Concluded) 


i| 

I 


SDecles 

Percent 

Relative 

Freauenev 

Percent 
Relative 
Dens 1 tv 

Percent 

Relative 

Dominance 

Importance 

Value 

Comus  foemina 

3.1 

3.8 

0.5 

7.9 

Acer  rubrum 

3.1 

1.9 

1.9 

6.9 

Quercus  nigra 

1.9 

0,8 

5.8 

100.0 

100.0 

100.0 

300.0 

San lines  and  Shrubs 

Ilex  decidua 

52.6 

80.0 

79.0 

211.6 

Crataegus  viridis 

10.5 

5.0 

5.1 

20.6 

Quercus  nigra 

10.5 

5.0 

9.7 

20.2 

Carpinus  carol iniana 

10.5 

3.3 

3.9 

17.7 

Ulmus  americana 

5.3 

3.3 

3.5 

12.1 

Ulmus  rubra 

5.3 

1.7 

1.9 

8.9 

Camus  foemina 

5,3 

—IJ. 

3,9 

8,9 

100.0 

100.0 

100.0 

300.0 

Uoodv  Vines 

Vicis  rotund i folia 

21.0 

28.8 

36.1 

85.9 

Toxicodendron  radicans 

13.2 

39.2 

28.9 

76.3 

Campsis  radicans 

21.0 

16.7 

12.3 

50.0 

Bignonia  capreolata 

15.8 

9.0 

11.8 

36.6 

Vitis  palmata 

10.5 

3.8 

9,9 

19.2 

Berchemia  scandens 

7.9 

2.3 

1.8 

12.0 

Brunnichia  cirrbosa 

5.3 

3.2 

2.8 

11.3 

Smilax  bona^nox 

5.3 

2,0 

8,7 

Herbs  and  Uoodv  Seedlings 

100. 0 

100. 0 

100.0 

300.0 

Lygodium  Japonictim 

26  9 

83.9 

110,3 

Caapsis  radicans 

12.1 

9.1 

16.2 

Toxicodendron  radicans 

9.9 

2.6 

12.0 

Bat rycb i un  bit erna c lua 

9.9 

1.5 

10.9 

Smilax  bona-nax 

6.7 

2.1 

8,8 

Car ex  sp 

5  3 

1.9 

7.2 

C'eitis  laevigata 

9.1 

O.f- 

9.7 

Carya  aquae  tea 

9.1 

0  6 

9.7 

Aster  sp. 

9  1 

0.6 

9.7 

Tlwlypteris  kunthit 

2.7 

0.4 

3  1 

Bignonia  capreolata 

2.  7 

0  9 

3.1 

Bereheaia  seandens 

2.7 

0.9 

3.1 

Vitis  rotundi folia 

1.9 

0  2 

1,6 

kiibns  rriviatis 

1  9 

0.2 

1,6 

Polygoiuts  vieginianuts 

1  .9 

0.2 

1,6 

Pan ieum  sp 

1  9 

0  2 

1.6 

ilex  decidua 

1  9 

0  2 

1.6 

Pupatoriusi  »p 

1  9 

0  3 

16 

Oaeustaria  Barbara 

100. 0 

0,2 

100,0 

200.0 

(SlmtSotS) 
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Table  D12 

importance  Valuea  for  Speclea  Occurring  at  Site  12,  Arranged  by  Zone  and 
Vegetation  Layer 

Soecies 

Percent 

Relative 

Freauenev 

Percent 

Relative 

Densit.v 

Percent 

Relative 

Dominance 

Importance 

Value 

Zone  4 

Tf^es 

Liquidambar  scyraciflua 

50.0 

69.0 

68.5 

187 

5 

Ulmus  amerlcana 

15.0 

6.8 

11.5 

33 

3 

Queecus  lyrata 

5.0 

4.4 

6.3 

15 

7 

Celt  Is  laevigata 

5.0 

4.4 

4.5 

13 

9 

Taxodium  distlchwa 

5,0 

2.2 

4.7 

11 

9 

Helia  azedarach 

5.0 

4.4 

2.5 

11 

9 

Forestiera  acuminata 

5.0 

4.4 

0.4 

9 

8 

Planera  aquatica 

5.0 

2.2 

1.4 

8 

6 

Acer  rubrum 

_L0 

—L2 

0.2 

_i 

j4 

100.0 

100.0 

100.0 

300 

0 

Saplines  and  Shrubs 

Ilex  decidua 

24.3 

52.4 

45.6 

122 

3 

Liquidambar  styraciflua 

21.3 

12.4 

19.2 

52 

9 

Celtis  laevigata 

i5.2 

8.6 

5  8 

29 

6 

Forestiera  acuminata 

3.0 

6.3 

9.6 

18 

9 

Fraxinos  psnnsylvanlca 

6.1 

3.7 

4.4 

14 

2 

Sebastiania  fruticosa 

6  1 

5.0 

2.4 

13 

5 

Sambucus  canadensis 

3.0 

2.5 

1.0 

6 

5 

Taxodium  distichum 

3.0 

1.3 

1.9 

6 

2 

Quercus  lyrata 

3.0 

1.3 

1.9 

6 

2 

Platanus  occidentalis 

3.C 

1.3 

1.9 

6 

2 

Halesla  diptera 

3.0 

1.3 

1.6 

5 

9 

Iflmus  alata 

3.0 

1.3 

1.6 

5 

9 

Acer  rubrum 

3.0 

1.3 

1.6 

5 

9 

Lindora  b^maoin 

3.0 

1.3 

1.2 

5 

100.0 

100.0 

100.0 

300 

0 

Woody  Vte\os 

Toxicodendron  radicans 

21.4 

39.5 

44.1 

105 

0 

Vitis  rotundifolia 

23.8 

28.5 

29.2 

81 

5 

Brunnichia  cirrhosa 

19.0 

10,5 

11.0 

40 

5 

Camps  is  radicans 

14.3 

8.1 

7.4 

29 

8 

Smilax  bana'itox 

n.v 

7.6 

2.4 

21 

9 

Vitis  riparla 

4.8 

4.1 

5.2 

14 

0 

Stailax  rotundifolia 

2.4 

1.1 

0.4 

3 

9 

Sercbeaia  scandens 

2.4 

_Q,6 

0.4 

-Us 

100. 0 

100.0 

100.0 

300 

0 

Herbs  and  Woody  Sftgdlin^s 

i,a«rsia  lentieuiaris 

12.3 

11.7 

26 

0 

fSimtto/S) 
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Table  D12  (Continued) 


Soecles 

Percent 

Relative 

Freauenev 

Toxicodendron  redicans 

8.2 

Saiiex  bona-nox 

8.2 

Carya  aquae ica 

9.2 

Aster  sp. 

10.3 

Celtis  laevigata 

8.2 

Lygodium  Japonicum 

6.1 

Campsis  radicans 

6.1 

Quercus  nigra 

6..1 

Carex  sp. 

5.1 

Quercus  lyrata 

4.1 

Fraxinus  pennsylvanica 

3.1 

Triadenum  walteri 

2.0 

Smilix  hispida 

2.0 

Ilex  decidua 

2.0 

Carex  intumescens 

2.0 

Bercheaia  scandens 

2.0 

Ulmus  americana 

1.0 

Piles  pumila 

1.0 

Diospyros  Virginians 

l.Q 

100.0 

£2ag... 

Ir.ges 

Liquidambar  styraciilua 

26.8 

delia  azedarach 

23.4 

Quercus  nigra 

6,7 

Ulmus  americana 

10.0 

Carpinus  caroliniana 

6.7 

Halesia  dipcera 

3.3 

Celtis  laevigata 

3.3 

Fraxinus  pennsylvanica 

3.3 

Acer  negundo 

3.3 

Morus  rubra 

3.3 

Diospyros  Virginians 

3.3 

Ilex  decidua 

3.3 

Crataegus  viridis 

100,0 

SapUnRs  and  Shrubs 

Ilex  decidua 

13.6 

Celtis  laevigata 

9.5 

Crataegus  viridis 

9.5 

Saebucua  canadensis 

9.5 

Liquidaabar  styraciflua 

6.8 

Fraxinus  pennsylvanica 

8.1 

Quercus  nigra 

5.5 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

17.6 

25.8 

-- 

16.8 

25.0 

8.6 

17.8 

6.1 

16.4 

*- 

4.9 

13.1 

-- 

6.8 

12.9 

-- 

6.8 

12.9 

-- 

3.7 

9.9 

-- 

3.0 

8.1 

-- 

2.4 

6.5 

1.8 

4.9 

1.2 

3.2 

-- 

1.2 

3.2 

1.2 

3.2 

-  - 

1.2 

3.2 

-- 

1.2 

3.2 

0.6 

1.6 

-  - 

0.6 

1.6 

0,6 

1.6 

100.0 

200.0 

25.4 

32.5 

84.7 

37.1 

10.9 

71.4 

5.9 

31.3 

43.9 

5.9 

17.4 

33.3 

5.9 

3.4 

16.0 

3.9 

0.7 

7.9 

3.9 

0.5 

7.7 

2.0 

0.9 

6.2 

2.0 

0  8 

5.9 

2.0 

0.6 

5.9 

2.0 

0.5 

5.8 

2.0 

0.3 

5,6 

_o^ 

100. 0 

100. 0 

300,0 

32,2 

32.8 

78,6 

10.6 

10.0 

30,1 

8.1 

7.8 

25  4 

9,1 

5.2 

24.0 

6.8 

8.6 

22,2 

4.9 

4.6 

17.6 

1.1 

4,2 

12.8 
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Table  D12  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Ulmus  rubra 

4.1 

4.3 

3.7 

12.1 

Halesla  diptera 

2.8 

3.7 

5.4 

11.9 

Ulnsus  alata 

5.5 

3.1 

3.0 

11.6 

Calllcarpa  amerLcana 

5.5 

3.1 

2.7 

11.3 

Lindera  benzoin 

2.8 

2.4 

2.3 

7.5 

Hyssa  sylvatica 

1.4 

1.2 

1.8 

4.4 

Carplnus  carollnlana 

1.4 

1.2 

1.8 

4.4 

Ulaus  americana 

1.4 

0.6 

0.9 

2.9 

Melia  azedarach 

1.4 

0.6 

0.9 

2.9 

Carya  illinoensls 

1.4 

0.6 

0.9 

2.9 

Acer  rubrum 

1.4 

0.6 

0.9 

2.9 

Buaella  lanuginosa 

1.4 

0.6 

0.7 

2.7 

Quercus  mlchauxll 

1.4 

0.6 

0.6 

2.6 

Ilex  opaca 

1.4 

0.6 

0.4 

2.4 

Acer  negundo 

1.4 

0.6 

0.4 

2.4 

Moms  mbra 

1.4 

0.6 

0.2 

2.2 

Dlospyros  vlrglnlana 

1.A 

0.6 

0.2 

-JLl 

100.0 

100.0 

100.0 

300.0 

\loody  V^.nes 

Vicis  roCundlfolla 

25.6 

46.7 

50.3 

122.6 

Toxicodendron  radlcans 

23,1 

36.8 

39.5 

99.4 

Blgnonla  capreolaca 

12.8 

6.4 

4.1 

23.3 

Smllax  roeundifolia 

12.8 

4 . 6 

2.6 

20.0 

Smllax  bona-nox 

10.3 

2.7 

1.0 

14.0 

Berchemia  scandens 

7.7 

1,4 

1.6 

10.7 

Bmnnichia  cirrhosa 

—LI 

1.4 

0.9 

-jOJ 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlings 

Lygodiua  Japonicua 

9.6 

-  ' 

31.4 

41.0 

Polygonum  sp. 

3.0 

12.1 

15,1 

Toxicodendron  radlcans 

8,1 

5.3 

13.4 

Oplismenus  hirtellus 

5.3 

6.9 

12.2 

Quercus  nigra 

5.3 

5.7 

11,0 

Saabucus  canadensis 

5.3 

4.0 

9.3 

Kubus  argucus 

5.3 

2.3 

7.6 

gubus  criviaiis 

3.7 

3,1 

7.0 

Blgnonla  capreolata 

3.7 

3.3 

7.0 

Aster  sp. 

4.4 

2.0 

6.4 

Ilex  decider 

3,0 

3,0 

6,0 

Elytrarla  carolinensis 

3.0 

3.0 

6.0 

Smllax  bona-nox 

3.7 

1.6 

5.3 

C'eua  canadense 

1.7 

1.6 

5,3 

CeiCis  laevigata 

1.7 

1.6 

5.3 

botryehiua  bitematua 

1.7 

1.6 

5.3 

Ulous  alata 

1,0 

1.3 

4.3 

(SimtSoti) 
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Table  D12  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

Freauencv 

Density 

Dominance 

Value 

Carex  sp. 

3.0 

1.3 

4.3 

Liquidambar  styraclflua 

2.2 

-- 

1.0 

3.2 

Argeratina  altlsslma 

2.2 

-- 

1.0 

3.2 

Smllax  rotundifolia 

1.5 

-- 

0.7 

2.2 

Panlcum  sp. 

1.5 

-- 

0.7 

2.2 

Horus  rubra 

1.5 

.. 

0.7 

2.2 

Acer  negundo 

1.5 

-- 

0.7 

2.2 

Solldago  altisslma 

0.7 

-- 

0.3 

1.0 

Quercus  phellos 

0.7 

-- 

0.3 

1.0 

Phytolacca  americana 

0.7 

-- 

0.3 

1.0 

Lindera  benzoin 

0.7 

-- 

0.3 

1.0 

Lespedeza  sp. 

0.7 

-- 

0.3 

1.0 

Duchesnia  indica 

0.7 

-- 

0.3 

1.0 

Diospyros  virglniana 

0.7 

0.3 

1.0 

Crataegus  viridis 

0.7 

-- 

0.3 

1.0 

Comus  foeaina 

0.7 

-  - 

0.3 

1.0 

Coaaelina  diffusa 

0.7 

*  - 

0.3 

1.0 

Cocculus  carolinus 

0.7 

-  - 

0.3 

1.0 

Callicarpa  americana 

0.7 

-  - 

0.3 

1.0 

Brunnichia  cirrhosa 

0.7 

-- 

0.3 

LQ 

100.0 

100.0 

200.0 

Z.9U?.,6 

l£££S 

Liquidambar  styraclflua 

30.4 

59.2 

44.4 

134.0 

Becula  nigra 

9.1 

6.8 

7.2 

23.1 

Carya  illinoensis 

3,0 

1.7 

16.9 

21.6 

Ulmus  alata 

6.1 

3.4 

11.5 

21.0 

Juglans  nigra 

9.1 

5.1 

6.4 

20.6 

Halesia  Carolina 

9.1 

5.1 

1.4 

15.6 

He! la  azedarach 

9,1 

5,1 

1,3 

15.5 

Sassafras  albidua 

6.1 

3.4 

1.2 

10.7 

Quercus  nigra 

3.0 

1.7 

4.3 

9,0 

Buaelia  lanuginosa 

3.0 

1.7 

2.0 

6,7 

Vlaus  americana 

3.0 

1.7 

1.7 

6.4 

Diospyros  virginiana 

3.0 

1.7 

0.9 

5.6 

Celtis  laevigata 

3.0 

1.7 

0.5 

5.2 

Halesia  diptera 

. 3.0 

1.7 

0,3 

5,0 

100.0 

100.0 

100.0 

300.0 

SapllnKs  and  Shcub.s 

Dims  alata 

10.7 

22.6 

16,2 

51.5 

Liquidambar  styraclflua 

8.5 

10. 

15.6 

34.5 

Celtis  laevigata 

9.7 

12.3 

10,3 

32.3 

Quercus  nigra 

8,5 

8.5 

9.6 

26.6 

Callicarpa  americana 

8.5 

7.6 

5.9 

22.0 

(Sha»t4at$) 
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Table  D12  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

Freauenev 

Density 

Dominance 

Value 

HalesLa  Carolina 

5.4 

4.2 

7.1 

16.7 

Sebasclania  fruticosa 

5.4 

6.6 

3.5 

15.5 

Lindera  benzoin 

6.5 

4.2 

3.3 

14.0 

Acer  negundo 

5.4 

3.8 

2.8 

12.0 

Halesia  diptera 

4.3 

2.8 

4.8 

11.9 

Ilex  decidua 

4.3 

3.8 

3.0 

11.1 

Comus  foemina 

4.3 

3.8 

3.0 

11.1 

Ulmus  americana 

3.2 

1.9 

2.2 

7.3 

Helia  azedarach 

3.2 

1.4 

2.4 

7.0 

Jug Ians  nigra 

2.2 

0.9 

1.6 

4.7 

Gleditsia  Criacanchos 

2.2 

0.9 

1.0 

4.1 

Betula  nigra 

qq 

0.9 

1.6 

3.6 

Sambucus  canadensis 

1.1 

0.9 

1.3 

3.3 

Platanus  occidentalis 

1.1 

0.5 

0.8 

2.4 

Ilex  opaca 

1.1 

0.5 

0.6 

2.2 

Acer  rubrum 

1.1 

0.5 

0.6 

2.2 

Quercus  phellos 

1.1 

0.5 

0.5 

2.1 

Bumelia  lanuginosa 

1.1 

0.5 

0.3 

100.0 

100.0 

100.0 

300.0 

Uoodv  Vines 

Clematis  liguscicifolia 

16.0 

23.7 

25.9 

65.6 

Bignonia  capreolata 

17.9 

24.1 

21.4 

63.4 

Aristolochia  comencosa 

14.3 

15.6 

15.4 

45.3 

Vitis  rotundifolla 

17.9 

11.1 

14.1 

43.1 

Toxicodendron  radlcans 

8.9 

13.0 

14.8 

36.7 

Smllax  rotundifolla 

12,5 

9.0 

4.9 

26.4 

Campsis  radicans 

7.1 

1.9 

2.5 

11.5 

Ampelopsis  arborea 

1.8 

1.2 

0.8 

3.8 

Lonicera  Japonlca 

1.8 

0.2 

0.1 

2.1 

Parthenocissus  quinquefolia 

1  1  8 

0.2 

0.1 

2.1 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlings 
Opiisnenus  hirceiius 

7.7 

27.2 

34.9 

Bignonia  capreolata 

9.3 

9.0 

18.3 

Carex  sp. 

7.1 

10.4 

17.5 

Ageracina  altissima 

9.3 

7.9 

17.2 

Pan i euro  sp. 

8.7 

3.5 

12.2 

Quercus  nigra 

4.6 

6.9 

U.5 

Acer  negundo 

5.1 

5.2 

10.3 

Hyptis  mutabllls 

4.1 

4.8 

8,9 

Sebastiania  fruticosa 

4.1 

3.8 

7,9 

Elytraria  earoUnensis 

4.1 

2.7 

6.8 

Sambucus  canadensis 

3.6 

2.5 

6.1 

Toxicodendron  radicans 

4.1 

1,6 

5,7 

CeJtis  laevigata 

3.6 

1,4 

5,0 

(SfmtSofB) 
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Table  D12  (Concluded) 


Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

_ SE.ecJ.i6a _ 

Value 

Geum  canadense 
Ulmis  alata 
Quercus  phellos 
Rubus  trlvlalis 
Llndera  benzoin 
Viburnum  cassinoides 
Dichondra  carolinensis 
Callicarpa  americana 
Smilax  roCundifolia 
Lygodium  japonicum 
Buaelia  lanuginosa 
Clematis  ligusticlfolia 
Vitis  rotundifolia 
Sassafras  albidum 
Toxicodendron  radicans 
Polygonum  sp. 

Paspalum  sp. 

Parthenocissus  quinquefolia 
Onoclea  sensibilis 
Lonicera  Japonica 
Lindera  benzoin 
Lactuca  serriola 
Ilex  decidua 
Cercis  canadensis 
Agroscis  hyemalis 
Amaranthus  tuberculatus 


(Sfmtiofi) 


3.1 

1.2 

4.3 

1.5 

1.7 

3.2 

1.5 

-- 

1.7 

3.2 

2.0 

0.8 

2.8 

2.0 

-- 

0.8 

2.8 

1.5 

-- 

0.6 

2.1 

1.5 

-- 

0.6 

2.1 

0.5 

-- 

1.3 

1.8 

1.0 

-- 

0.4 

1.4 

1.0 

-- 

0.4 

1.4 

1.0 

-- 

0.4 

1.4 

1.0 

0.4 

1.4 

0.5 

-- 

0.2 

0,7 

0.5 

-• 

0.2 

0.7 

0.5 

0.2 

0.7 

0.5 

-- 

0.2 

0.7 

0,5 

-- 

0.2 

0.7 

0.5 

0.2 

0.7 

0.5 

0.2 

0.7 

0.5 

0.2 

0.7 

0.5 

-- 

0.2 

0.7 

0.5 

-- 

0.2 

0.7 

0.5 

0.2 

0.7 

0.5 

•  - 

0.2 

0.7 

0.5 

0.2 

0.7 

Q.,5 

•  • 

-  0.2 

--0.7. 

100,0 

100.0 

200.0 

056 
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Table  D13 

Importance  Values  for  Species  Occurring  at  Site  13,  Arranged  by  Zone  and 
Vegetation  Layer 


Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importarue 

Snecles 

EiLegMonry 

Dens i tv 

Dominance 

Valae 

Zone  2 


Trees 

Planera  aquaCLca 

30.8 

44.4 

25.5 

100.7 

Taxodium  dlstichim 

30.8 

22.2 

42.3 

95.3 

Nyssa  aquacica 

15.4 

13.3 

30.1 

58.8 

Fraxinus  carol  Lniazia 

19.2 

17.8 

2.0 

39.0 

Quercus  lyraca 

3,8 

2.3 

0,1 

6,2 

100.0 

100.0 

100.0 

300.0 

Sanlines  and  Shrubs 

Fraxinus  carollnlana 

37.5 

44.4 

54.5 

136.4 

Planera  aquaCica 

50.0 

27.8 

30.1 

107.9 

Styrax  americana 

_12^ 

27,8 

-15,4 

55,7 

100.0 

100.0 

100.0 

300.0 

Woodv  Vines 

Bzxmnlchia  cirrhosa 

50.0 

50.0 

41.2 

141.1 

Camps  is  rad leans 

12.5 

20.0 

34.1 

66.6 

Smllax  bona^nox 

12.5 

23.3 

17.7 

53.5 

Aapelopsis  arborea 

25,0 

6,7 

7,1 

38.8 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlines 

Dichantheixuin  comaucacum 

22.0 

* . 

17.5 

39.5 

Ampelopsis  arborea 

12.2 

-  - 

19.9 

32.1 

Brunnichia  cirrohosa 

9,8 

18.0 

27.8 

Ulmus  americana 

14.6 

11.7 

26.3 

Syssa  aquacica 

9.8 

-- 

7.8 

17.6 

Carex  sp. 

7.3 

•  • 

5.8 

13.1 

Carya  aquacica 

7.3 

5.8 

13.1 

Scyrax  americana 

4.9 

-  - 

3.9 

8.8 

Quercus  lyraca 

4.9 

-  * 

3.9 

8.8 

Planera  aquacica 

2.4 

.  - 

1.9 

4,3 

Liquidambar  scyraciplua 

2.4 

1.9 

4.3 

Aster  sp. 

2.4 

— 

—Li 

4.3 

100. 0 

2ono  3 

100.0 

200.0 

IE2«£ 

Quercus  lyrata 

21.1 

35.8 

18.1 

75.0 

Syssa  aquacica 

18.2 

15.1 

18.6 

51.9 

Planera  aquacica 

15.2 

11.3 

21.2 

47.7 

(SimtIolS} 
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Table  D13  (Continued) 


Percent  Percent 
Relative  Relative 


Betula  nigra 
Carya  aquacica 
Taxodlm  dlscichtm 
Acer  rubrum 
Ulmus  americana 
Fraxinus  pennsylvanica 


Saplines  and  Shrubs 
Quercus  lyrata 
Fraxinus  caroliniana 
Hyssa  aquatica 
Planera  aquatica 
Sty rax  americana 


Brunnichia  cirrhosa 
Vitis  rlparia 
Ampelopsis  arborea 
Vitis  rotundifolia 


Herbs  ana  Woody  Seedlings 
Dichanthelium  commutatum 
Ampelopsis  arborea 
Ulmus  americana 
Quercus  lyrata 
Carya  aquacica 
Boehmerla  cylindrica 
Camps  is  rad  leans 
Aster  sp. 

Qucrcus  laurifolia 


Percent 

Relative 


17.3 

7.8 

9.4 

2.6 

3.4 

100.0 


50.5 

23.9 

18.3 

4.6 

2.7 
100.0 


36.0 

23.0 

14.0 

27.0 

100.0 


Importance 


38.8 

34.3 
18.1 

14.4 
13.3 

6.6 

300.0 


128.9 

74.7 

53.7 

22.3 

20.4 
300.0 


89.3 

80.3 

77.3 
-53.1 
300.0 


Panicum  sp. 

2.4 

2.1 

4.5 

Hikania  scandens 

2.4 

2.1 

4.5 

Forestiera  acuminata 

2.4 

•  • 

2.1 

4.5 

Eupatorlua  serotinum 

2.4 

2.1 

4,5 

Brunnichia  cirrhosa 

2.4 

100.0 

Zone  4 

2.1 

100.0 

4.5 

200.0 

Trees 

Liquidambar  scyracifiua 

33.4 

3/, 6 

27.9 

98.9 

Quorcus  nigra 

20.0 

22.9 

53.2 

96.1 

Carpinus  caroliniana 

16./ 

21.2 

4.1 

42.0 

Fraxinus  poiwsylvanica 

6./ 

3.3 

3.7 

13.7 

(StmtiefS) 
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Table  D13  (Continued) 


_ Species _ 

Percent 

Relative 

Freouenev 

Percent 

Relative 

Densltv 

Percent 

Relative 

Dominance 

Importance 

Value 

Ulmis  amerlcana 

3.3 

3.3 

4.8 

11.4 

Quercus  phellos 

6.7 

3.3 

1.1 

11.1 

Quercus  lyrata 

3.3 

3.3 

1.1 

7.7 

Quercus  falcata  var. 

3.3 

1.7 

2.7 

7.7 

pagodifolia 

Nyssa  sylvatlca 

3.3 

1.7 

1.2 

6.2 

Ilex  decidua 

-JL.3 

— IJ. 

_  5.2 

100,0 

100.0 

100.0 

300.0 

Saplines  and  .S^rv^s 

Carpinus  carollnlana 

36.0 

64.4 

66.3 

166.7 

Ilex  decidua 

24.0 

16.9 

16.1 

57.0 

Ulmus  amerlcana 

16.0 

8.5 

8.8 

33.3 

Quercus  michauxil 

4.0 

1.7 

1.8 

7.5 

Syssa  sylvatlca 

4.0 

1.7 

1.8 

7.5 

Liquidambar  scyraciflua 

4.0 

1.7 

1.8 

7.5 

Acer  rubrum 

4.0 

1.7 

1.8 

7.5 

Styrax  amerlcana 

4.0 

1.7 

1.1 

6.8 

Quercus  nigra 

4.0 

1.7 

0.5 

6.2 

100.0 

100.0 

100.0 

300.0 

Woody  Vines 

Toxicodendron  radicans 

45.4 

67.7 

69.6 

182.7 

Vitis  rotundifolia 

36.4 

22.0 

26.0 

84.4 

Berchemla  scandens 

9.1 

5.9 

1.6 

16.6 

Smilax  rotundifolia 

9.1 

4.4 

2.8 

16.3 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uood^  Seedlipgj 

Sabal  minor 

5.5 

• 

25.2 

30.7 

Ulmus  amerlcana 

10.9 

8.6 

19.5 

Smilax  rotundifolia 

10.9 

8.6 

19.5 

Carpinus  caroliniana 

9.6 

7.6 

17.2 

Quercus  nigra 

8.2 

6.5 

14.7 

Dichanthelium  commucatua 

8.2 

6.5 

14.7 

Botrychium  bitematum 

8.2 

6.5 

14.7 

Acer  rubrum 

8.2 

6.5 

14,7 

Toxicodendron  radicans 

6.8 

5.4 

12,2 

Carex  sp. 

4.1 

3.2 

7,3 

Parti  CUR)  sp. 

2.7 

2.2 

4,9 

Sigttonia  capreolata 

2.7 

2.2 

4.9 

Vitis  rotundifolia 

1.4 

l.l 

2.5 

Mitchella  rapens 

1,4 

l.l 

2.5 

Liquidambar  styraciflua 

1.4 

l.l 

2.5 

Ilex  decidua 

1.4 

l.l 

2,5 

Elytraria  caroHneitsis 

1.4 

l.l 

2,5 

Carya  eomentosa 

1.4 

l.l 

2.5 

(Stmt  3  of  S) 
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Table  D13  (Continued) 

Percent 

Relative 

Percent 

Relative 

Percent 

Relative 

Importance 

Serchemla  scandetis 

1.4 

.. 

1.1 

2.5 

Aster  sp. 

1.4 

-- 

1.1 

2.5 

Aster  sp. 

1.4 

•  - 

1.1 

2.5 

Aristolochla  serpentaria 

...-1,4 

-- 

1.1 

100.0 

Zone  6 

100.0 

200.0 

T.m? 

Plnus  glabra 

18.3 

23.8 

22.9 

65.0 

Pinus  taeda 

15.8 

12.7 

33.4 

61.9 

Cary a  tomentosa 

10.5 

16.4 

9.5 

36.4 

Ulms  alata 

13.2 

12.7 

1.6 

27.5 

Quercus  falcata  vAr. 

5.3 

5.4 

16.6 

27.3 

pagodifolia  1 

Liquldambar  styraciflua 

7.9 

7.3 

7.7 

22.9 

gyssa  sylvatica 

7.9 

5.5 

l.l 

14.5 

Quercus  alba 

5.3 

3.6 

3.7 

12.6 

Carpinus  carol iniana 

5.3 

5.4 

1.1 

11.8 

Quercus  nigra 

5.3 

3.6 

1.2 

10.1 

Quercus  stellate 

2.6 

1.8 

0.9 

5.3 

Horus  rubra 

_i-8 

0.3 

.kJl 

100.0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 
Carpinus  carol iniana 

12.7 

28.3 

31.6 

72.6 

Ultaus  alata 

12.7 

15.7 

18.0 

46.4 

Vaccinium  arboreum 

7.7 

14.9 

11.6 

34.2 

Crataegus  marshallii 

9.0 

7.7 

6.0 

22.7 

Ilex  decidua 

7.7 

5.5 

6 .4 

19.6 

Asimina  parviflora 

9.0 

5.0 

4.6 

18.6 

Carya  tomentosa 

6.4 

3.1 

3.7 

13.2 

Vacciniua  elliottii 

3.8 

4.5 

3.4 

11.7 

Arundlnaria  gigantea 

3.8 

3.6 

1.8 

9  2 

ftyssa  sylvatica 

3.8 

2.3 

2.9 

9.0 

Comus  druwaondii 

2.6 

1.: 

1.3 

5.7 

Liquidambar  styraciflua 

2,6 

1.3 

1.4 

5  3 

Quercus  michauXii 

2.6 

1.3 

1,3 

5.2 

Pinus  taeda 

2.6 

0.9 

1.3 

4.8 

Quercus  falcata  var. 

2.6 

0.9 

0.7 

4.2 

I  pagodifalia  1 

Ulmus  americana 

1.3 

0,4 

0.7 

2.4 

Quercus  phe 11 os 

1.3 

0.4 

0,7 

2.4 

Quercus  nigra 

1.3 

o.<* 

0.7 

2.4 

Amelanchier  arborea 

1.3 

0.4 

0  7 

2.4 

Ilex  opaca 

1,3 

0.4 

0.4 

2.1 

Carya  glabra 

1.3 

0.4 

0.3 

2.0 
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Table  D13  (Concluded) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Froouencv 

Value 

Asimina  triloba 

1.3 

0.4 

0.3 

2.0 

Maltis  coronaria 

__L1 

0.4 

SLJ. 

—Li 

100.0 

100.0 

100. 0 

300.0 

Woodv  Vines 

Vltis  rotundifolla 

27.7 

40.9 

44.9 

113.5 

Toxicodendron  radicans 

27.7 

30.8 

25.1 

83.6 

Gelsemlum  sempervirens 

16.6 

12.8 

14.0 

43.4 

Smllax  rotundifolla 

5.6 

5.1 

6.3 

17.0 

Vitis  rlparia 

5.6 

2.6 

3.0 

11.2 

Sallax  glauca 

5.6 

2.6 

3.0 

11.2 

Berchemla  scandens 

5.6 

2.6 

3.0 

11.2 

Blgnonla  capreolata 

-lA 

■  2.6 

0.7 

_ixS 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlings 
Arundlnaria  glgantea 

12.9 

27.8 

40.7 

Carex  sp. 

10.9 

8.9 

19.8 

Chasmanthlum  seaslllflomm 

7.6 

7.2 

14.8 

Vacclnium  arboreum 

5.4 

9.0 

14.4 

Blgnonla  capreolata 

8.7 

4.7 

13.4 

Panicum  sp. 

7.6 

4.2 

11.8 

Crataegus  marshal  111 

4.3 

5.5 

9.8 

Smllax  glauca 

5.4 

3.0 

8.4 

Toxicodendron  radicans 

5.4 

3,0 

8.4 

Hltchella  repens 

3.3 

4.9 

8.2 

Quercus  nigra 

4.3 

2.4 

6.7 

Ulmus  alata 

3.3 

1.8 

5.1 

Smllax  bona-nox 

3,3 

1.8 

5.1 

Smllax  rotundifolla 

1.1 

3.7 

4.8 

Ilex  opaca 

l.l 

3.7 

4.8 

Carplnus  carol Iniana 

2.2 

1.2 

3.4 

Acer  rubrum 

2.2 

1.2 

3.4 

Vitis  rlparia 

1,1 

0.6 

1.7 

VacciniuBJ  elllottli 

l.l 

0.6 

1.7 

Ulmus  americana 

1.1 

0.6 

1.7 

Solanum  carol inense 

l.l 

0.6 

1.7 

Sebastiania  frucicosa 

1.1 

0.6 

1.7 

Sabal  minor 

l.l 

0.6 

1.7 

Quercus  Phellos 

1.1 

0.6 

1.7 

Quercus  mlchauxii 

l.l 

0.6 

1.7 

Ha Jus  ccronaria 

1.1 

0.6 

1.7 

Comus  fooalna 

—LI 

—Li 

100,0 

100.0 

200.0 
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Table  D14 

Importance  Values  for  Species  Occurring  at  Site  14,  Arranged  by  Zone  and 
Vegetation  Layer 


Soecles 

Percent 

Relative 

Freouencv 

tercent 

Relative 

Densitv 

Percent 

Relative 

Dominance 

Importance 
.  Value 

^one  1 

Trees 

Planerit  sguacica 

31.6 

51.0 

34.0 

116.6 

Nysst  aquatica 

15.8 

9.8 

34  1 

59.7 

Fraxinus  caroliniaua 

26.3 

25.5 

7.8 

59.6 

Taxodium  discichum 

10.5 

7.8 

20.6 

38.9 

Foresciera  acuminata 

10.5 

3.9 

0.4 

14.8 

Carya  aquatica 

5,3 

100.0 

-2^ 

100.0 

,-3.^1 

100.0 

—jOA 

300.0 

Saplings  and  Shrubs 

Forestiera  acuminata 

42.8 

63.1 

69.1 

175.0 

Fraxinus  carol iniana 

28.6 

26.3 

20.5 

75.4 

Planera  aquatica 

14.3 

5.3 

5.2 

24.8 

Syssa  aquatica 

100.0 

-AJ. 

100.0 

100.0 

24.8 

300.0 

Weodv  Vines 

Brunnichia  cirrhosa 

47.0 

73.9 

85.4 

206 . 3 

Ampelopsis  arborea 

29.4 

18.7 

8.9 

57.0 

Trachalosperwum  difforae 

11.8 

4.7 

1.7 

18.2 

Viels  rocundifolia 

5.9 

1.8 

3.6 

11.3 

Vitis  riparia 

-5_J! 

100.0 

0.9 

100.0 

0.4 
100. 0 

.  7,2 
300.0 

Herbs  and  Uoodv  Seedlipps 

laersia  lenCicularis 

13.9 

*  * 

23.5 

37.4 

Brunnichia  cirrhosa 

17.3 

12.8 

30.1 

Ampelopsis  arborea 

8.1 

19,2 

27.3 

Boehxeria  cylindriea 

U  7 

9  4 

22.1 

Pluchea  camphorata 

7.0 

5.2 

12.2 

Taxodium  diseichum 

5.7 

4.2 

9.9 

Planera  aquatica 

4 . 6 

3.4 

8.0 

Tracholospcroua  difforim 

3.4 

2.5 

5.9 

FatiieuiS  sp. 

3.4 

2.5 

5.9 

ftyssa  acfitJjr  iea 

3  4 

2.5 

5.9 

Cossrelina  diTlusa 

3.4 

2.5 

5.9 

Vims  acaerteana 

2.4 

1.7 

4.1 

Toxicadendrcxi  rad i cans 

2  .4 

17 

4.1 

Car ex 

2  4 

1.7 

4.1 

I'teis  riparia 

l.l 

0.8 

1.9 

Vlaiis  alata 

1  1 

OS 

1.9 

PmiSMa  eigiduluta 

l.l 

0.8 

1.9 
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Table  D1 4  (Continued)  | 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

Freauencv 

Density 

Dominance 

Value 

Ilex  decidua 

1.1 

0.8 

1.9 

Forestiera  acuminata 

1.1 

-- 

0.8 

1.9 

EupatorLum  serotinum 

1.1 

-- 

0.8 

1.9 

Ageratlna  altlsslma 

1.1 

-- 

0.8 

1.9 

Carya  aquatica 

1.1 

0.8 

1.9 

Bidens  discoidea 

-- 

_o 

1.9 

100.0 

100.0 

200.0 

Zone  5 

Trees 

Carpinus  carcllniana 

22.0 

36.9 

10.0 

68.9 

Quercus  phellos 

15.6 

11. 1 

28.7 

55.6 

Liquidambar  sCyraclflua 

15.6 

18.5 

10.8 

46.9 

Quercus  nigra 

6.2 

5.6 

12.3 

26.1 

Fraxinus  pennsylvanica 

9.5 

7.6 

1.6 

18.5 

Quercus  michauxli 

6.2 

3.7 

8.5 

18.6 

Pinus  glabra 

3.1 

3.7 

11.2 

18.0 

Nyssa  sylvatica 

6.2 

3.7 

7.7 

17.6 

Ulmus  mericana 

6.3 

3.7 

7.0 

17.0 

Quercus  lyrata 

3.1 

1.9 

l.O 

6.0 

Ulaus  alata 

3.1 

1.9 

0.6 

5.6 

Pinus  elliottii 

3.1 

1.9 

0.6 

5.6 

100.0 

100. 0 

100.0 

300.0 

Sdolines  and  Shrubs 
Carpinus  caroliniana 

20.5 

25.8 

28.3 

76.6 

Ilex  decidua 

12.7 

19.2 

19.2 

51.1 

Ulmus  alata 

12.7 

19.2 

17.0 

68.9 

Ulmus  rubra 

10.3 

9.0 

9.2 

28.5 

Fraxinus  pennsylvanica 

10.3 

6.7 

7.5 

26.5 

Quercus  michauxii 

10.3 

6.7 

6.5 

"I. 5 

Liquidambar  styracifiua 

10.3 

5.6 

6.1 

22.0 

Arundinaria  gigantea 

5.1 

6,5 

2.5 

12.1 

Quercus  phellos 

2.6 

1.1 

1.6 

5.1 

Quercus  nigra 

2.6 

l.l 

1.6 

S.l 

Cornus  drummondii 

2.6 

_JLd 

0,9 

100. 0 

100. 0 

100. 0 

300.0 

Woodv  Vines 

Vitis  rotund  if olia 

62,9 

56.3 

58.6 

155.8 

Toxicodendron  radicans 

19,0 

23.9 

19.5 

62.6 

Vitis  riparia 

19,0 

10.9 

10.0 

39.9 

Campsis  radicans 

16.3 

8.7 

9,3 

32.1 

Smilax  rotundifolia 

6.8 

lA 

100. 0 

100. 0 

100. 0 

300.0 

(SfmiSefSf 
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Table  D14  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Freauencv 

Dens lev 

Dominance 

Value 

Herbs  and  Woodv  Seedlings 
Caeex  sp. 

17.6 

24.1 

41.7 

Smilax  rociwdlfolia 

8.8 

-- 

12.0 

20.8 

Bignonia  capraolats 

11.4 

-- 

8.8 

20.2 

Quercus  nigra 

6.3 

-- 

5.0 

11.3 

Dichaxithellim  cowauCacua 

6.3 

-- 

5.0 

11.3 

Arundinaria  giganCea 

2.5 

-- 

7.1 

9.6 

Sabal  minor 

5.0 

-- 

4.0 

9.0 

Quercus  phellos 

5.0 

-• 

4.0 

9.0 

Panicum  sp. 

5.0 

4.0 

9.0 

i?ubus  trivial  is 

3.8 

3.0 

6.8 

Toxicodendron  radicans 

3.8 

-- 

3.0 

6.8 

Diclipcera  brachiaca 

3.8 

3.0 

6.8 

Viola  missouriensis 

2.5 

2.0 

4.5 

Aster  sp. 

2.5 

2.0 

4.5 

Aristolochia  serpentaria 

2.5 

2.0 

4  5 

Vitis  rotundifolia 

1.2 

1.0 

2.2 

Vaccinium  elliottii 

1.2 

1.0 

2.2 

Smilax  glauca 

1.2 

1.0 

2.2 

Smilax  bona-nox 

1.2 

1.0 

2,2 

Planers  aquatics 

1.2 

1.0 

2.2 

Horus  rubra 

1.2 

1.0 

2.2 

Carya  aquaCica 

1.2 

1.0 

2.2 

Brunnictiia  cirrhosa 

1.2 

l.O 

2.2 

Bocrychium  biternatum 

1.2 

1.0 

2.2 

Berchemia  scandons 

1.2 

l.O 

2.2 

Ampelopsis  arborea 

1.2 

.  1.0 

2,2 

100. 0 

lOO.O 

2CO.O 

7.one  6 

IXSSM 

Jiimperus  vtrginiana 

24.4 

23.5 

34.4 

82.3 

Carya  tameneasa 

15.2 

23.5 

14.7 

53.4 

Quercus  seel  lata 

12.1 

14.9 

14.9 

41.9 

Ulaus  alata 

6.4 

4.3 

19.8 

Quercus  nigra 

9.1 

6 .  ii 

1.5 

17,0 

Pinas  glabra 

3  0 

4,3 

8.8 

16,1 

Pinus  eaeda 

3.0 

2.J 

10.4 

15  5 

Quercus  talcara  vac 

6.1 

4.2 

14 

11.7 

pag&ditol ta 

Liquldambar  styraciiiua 

3.0 

4.2 

4.0 

11.2 

fiyssa  sylvaeica 

3.0 

2.1 

3  6 

6.0 

Quercus  phellos 

3,0 

2.1 

0.9 

6,0 

•  « 
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Table  D15 

Importance  Values  for  Species  Occurring  at  Site  15,  Arranged  by  Zone  and 
Vegetation  Layer 


Trees 

Taxodiua  disclchum 
Quercus  lyrata 
Fraxlms  carollniana 
Planera  aquatica 
Nyssa  aquatica 
Nyssa  bl flora 


Saplings  and  Shrubs 
Fraxinus  carollniana 
Sty rax  americana 
Icea  virginica 
Planera  aquatica 
Taxodium  dlstichum 


Toxicodendron  radicans 
Smilax  valteri 
Campsis  radicans 
Smilax  hispida 
Smilax  lauri folia 


Hcybs  and  Uoodv  Seedlir 
Boehaeria  cylindrica 
Vitls  palmata 
Smilax  hispida 
JusCieia  ovaca 
Aster  si  viex 
Texieodendrot)  radicans 
Hypoxis  leptocarpa 
Fraxi’xus  carol iniana 
Leersia  virgtmca 
Planera  aquaaca 
Campsis  radicans 
Acer  fubrtia 
Vi  Us  rocundi  folia 
Sty rax  aaerieana 


D  KApoitMHC  VakUt  loi 


Percent  Percent  Percent 

Relative  Relative  Relative 


ll  M  Ml  I  M  M  M  I  II  I  M  I  I  M  I  I  M  —  I  HI 


Zone  2 


Importance 
e 


24. A 

42.7 

41.1 

108.2 

14.6 

6.9 

35.8 

57.3 

22.0 

25.6 

7.0 

54.6 

19.5 

12.8 

10.1 

42.4 

14.6 

10.3 

4.4 

29.3 

4.9 

1.6 

100.0 

100.0 

100.0 

300.0 

45.4 

60.9 

60.4 

166.7 

31.8 

33.3 

35.0 

100.1 

9.1 

4.2 

2.6 

15.9 

9.1 

1.1 

1.5 

11.7 

4.6 

0,5 

0,5 

5.6 

100.0 

100.0 

100.0 

300.0 

25.0 

58.8 

51.6 

135.4 

25.0 

17.9 

24,6 

67.5 

12.5 

17.9 

21.1 

51.5 

25.0 

3.6 

1.8 

30.4 

-lA 

0,9 

AlA 

100. 0 

100.0 

100.0 

300.0 

11,3 

17.8 

29.1 

13.2 

15.6 

28.8 

16.9 

8.3 

25.2 

5.7 

13.3 

19.0 

7.5 

10  8 

18.3 

3.8 

9.6 

13.4 

3.8 

9,6 

13  4 

7  5 

5.4 

12  9 

9.4 

3.0 

12,4 

5.7 

1.8 

7.5 

3.8 

1.2 

5.0 

3  8 

1.2 

5  0 

1.9 

0  6 

2.5 

19 

0.6 

2.5 

(Stmt  1  el  S) 


Table  D1S  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

SBBcies 

Ilex  decidua 

1.9 

.. 

0.6 

2.5 

Crataegus  viridis 

-- 

—2^5 

100.0 

100.0 

100.0 

Zone  3 

Trees 

Quercus  laurifolia 

21.2 

26.0 

35.5 

82.7 

Liquidambar  scyraciflua 

24.3 

18.0 

23.2 

65.5 

Ilex  decidua 

18.2 

30.0 

2.6 

50.8 

Quercus  phellos 

9.1 

6.0 

27.6 

42.0 

Quercus  lyrata 

6.1 

6.0 

1.2 

13.3 

Carpinus  carol iniana 

6.1 

4.0 

0.8 

10.9 

Quercus  nigra 

3.0 

2.0 

5.5 

10.5 

Taxadlum  discichua 

3.0 

2.0 

2.4 

7.4 

Ulais  americana 

3.0 

2.0 

0.6 

5.6 

Acer  rubrum 

3.0 

2.0 

0.2 

5.2 

Carya  aquatics 

3.0 

2.0 

-Jul 

-AJ. 

100.0 

100.0 

100.0 

300.0 

Saolines  anc  Shrubs 

Ilex  decidua 

21.7 

52.5 

58.7 

132.9 

Quercus  laurifolia 

13.2 

7.9 

11.7 

34.8 

Styrax  americana 

10.9 

10.1 

6.0 

27.0 

Vaccinium  elliotcii 

10.9 

7.4 

4.9 

23.2 

Sebastiaaia  fruticosa 

6.5 

6.5 

3.7 

16.7 

Acer  rubrum 

8.7 

3.7 

3.0 

15.4 

Crataegus  viridis 

4.3 

3.3 

3.6 

11.2 

Liquidambar  styraciflu 

4.3 

2.8 

3.9 

u.o 

dyssa  squat ice 

4.3 

1.9 

2.1 

8.3 

Vi6urT)ua  dentstuo 

2.2 

1.4 

0.9 

4.5 

Ulaus  americana 

2.2 

0.5 

0.5 

3.2 

Quercus  lyrata 

2.2 

0.5 

0.3 

3.0 

Crataegus  marshall ii 

2.2 

0.5 

0.3 

3.0 

Fraxinus  carol iniana 

2.2 

0.5 

0.2 

2.9 

Carpinus  carol iniana 

0.5 

—1.A 

100.0 

100.0 

100.0 

300.0 

Wgc9y,yingsa 

Toxicodendron  radicans 

10.1 

83.0 

93.5 

206.6 

Sailax  ualteri 

2)  1 

8.1 

3  5 

34.9 

Bignonia  capreolata 

16.7 

4,1 

1.1 

21.9 

Caapsis  radicans 

13.4 

3.0 

l.O 

17.4 

Sailax  hispida 

6.6 

0.4 

0  1 

7.1 

Trachelospetaua  diftorm 

3  1 

1.0 

0.1 

4.6 

Vitis  palaata 

3  3 

0,2 

0.3 

3.8 

(SImtietS) 
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Table  D1S  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Species 

Freouenev 

Density 

Dominance 

Value 

Vltis  rotundifolla 

3.3 

0.2 

_UL 

100,0 

100.0 

100.0 

300,0 

Herbs  and  Woodv  Seedlines 
Toxicodendron  redicans 

12.8 

33.2 

46.0 

ViCis  palmate 

12.8 

17.7 

30.5 

Smllax  hispida 

13.4 

13.2 

26.6 

Hypoxis  leptocarpa 

8,5 

8.9 

17.4 

Campsls  radicans 

6.3 

4.5 

10.8 

Sebastlanla  fruticosa 

4.9 

4.7 

9.6 

Dichanthelium  coamuCaCum 

3.5 

4.3 

7.8 

Carex  sp. 

4.9 

1.4 

6.3 

Aster  simplex 

4.2 

1.2 

5.4 

Bignonia  capreolata 

4.2 

0.7 

4,9 

Justicia  ovata 

2.1 

1.5 

3.6 

Fraxlnus  caroliniana 

2.1 

1.5 

3.6 

Acer  rubruffl 

2.8 

0.5 

3.3 

Hikania  scandens 

2.1 

0.9 

3.0 

Crataegus  viridis 

2.1 

0.9 

3.0 

Trachelospermum  difforme 

1.4 

1.4 

2.8 

Unknown 

1.4 

0.8 

2.2 

Boehmeria  cylindrica 

1.4 

0.8 

2.2 

Vltis  rotundifolla 

1.4 

0.2 

1.6 

Planera  aquatics 

1.4 

0.2 

1.6 

Ilex  decidua 

1.4 

0.2 

1.6 

Styrax  americana 

0.7 

0.1 

0.8 

Vaccinium  elliottii 

0.7 

0.1 

0.8 

Taxodium  distichua 

0.7 

0.1 

0.8 

Sebatia  calycina 

0.7 

0.1 

0.8 

Quercus  nigra 

0,7 

0.1 

0.8 

Liquidambar  styraciflua 

0.7 

0.1 

0.8 

Aapelopsis  arborea 

0.7 

0.1 

0.8 

100. 0 

100. 0 

200.0 

Zone  6 

Teens 

Quercus  stellata 

25.1 

26.9 

28.9 

80.9 

Quercus  falcate 

15.6 

20.6 

34.6 

70.8 

Carya  toaentosa 

IB. a 

25.4 

14.9 

59.1 

Quercus  nigra 

9.4 

7.9 

8.5 

25.8 

C&rnus  flurida 

9.4 

4.8 

2.5 

16.7 

Quercus  laurifolia 

6  2 

4.S 

5  5 

16,5 

Liquidambar  styraciflua 

6.2 

4.8 

J.6 

14.6 

1 
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Table  D15  (Continued) 


Soecies 

Percent 

Relative 

Freauenev 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Plnus  echlnata 

6.2 

3.2 

1.1 

10.5 

Vaccinium  arborewn 

-  1.6 

—Q.Ji 

—LJ. 

100.0 

100.0 

100.0 

300.0 

Saplings  and  Shrubs 

Cary a  tomencosa 

13.6 

24.2 

29.5 

67.3 

Vaccinium  arboreum 

9.5 

19.1 

19.1 

47.7 

Viburnum  rufidulum 

4.0 

12.5 

10.8 

27.3 

Quercus  falcata 

9.6 

8.2 

7.3 

25.1 

Quercus  scellata 

9.6 

6.9 

6.8 

23.3 

Sassafras  albidum 

6.8 

4.7 

4.3 

15.8 

Comus  florida 

6.8 

4,3 

4.6 

15.7 

Liquidambar  styraciflus 

5.4 

4.3 

3.8 

13.5 

Quercus  nigra 

6.8 

3.4 

2.6 

12.8 

Crataegus  flava 

5.4 

2.2 

1.5 

9.1 

Primus  umbellate 

4.1 

2.2 

1.9 

8.2 

Chiananchus  virginicus 

2.7 

2.2 

2.5 

7.4 

Vaccinium  ellioccii 

2.7 

1.3 

0.9 

4.9 

Pinus  taeda 

1.3 

0.9 

0.6 

2.8 

Quercus  laurifolia 

1.3 

0.4 

0.8 

2.5 

liorus  rubra 

1.3 

0.4 

0.5 

2.2 

Hamamelis  virginiana 

1.3 

0.4 

0.5 

2.2 

Carpinus  carol iniana 

1.3 

0.4 

0.5 

2.2 

Vaccinium  corymbosum 

1.3 

0.4 

0.3 

2.0 

Quercus  marilandica 

1.3 

0.4 

0.3 

2.0 

Primus  serocina 

1.3 

0.4 

0.3 

2.0 

Ilex  decidua 

1.3 

0.4 

0.3 

2.0 

Diospyros  virginiana 

1,3 

0.4 

0,3 

2.p 

100.0 

100. 0 

100.0 

300.0 

Wood'/  Vines 

Vi  els  rotundifolia 

38.4 

56.7 

58.4 

153.5 

Vitis  aestivalis 

30.8 

26.7 

36.6 

94.1 

Gelsemiua  sempeevirens 

23.1 

13.3 

4.0 

40.4 

Lonicera  seapervirens 

7,7 

—Li 

_L0 

-.11.0 

100. 0 

100.0 

100. 0 

300.0 

Herbs  and  Woadv  ScctUlnes 

Toxicodeintrcn  rad i cans 

13.9 

25.4 

39,3 

Vie  is  rotundifolia 

9.1 

20.9 

30.2 

Gelseaitta  sempeevirens 

9.3 

13.6 

22.9 

Quersus  steilaea 

8.1 

8.3 

16.4 

Quercus  nigra 

7.1 

8.0 

15  1 

Aristoiachia  seepentaeia 

7  1 

•  • 

1,9 

9,0 

Vaccinium  arboreua 

6.7 

•  • 

2.9 

7.6 

Aristida  i»p. 

6,7 

— 

1.3 

6.0 

(ShtM4ttS) 
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Table  D15  (Concluded) 


Soecies 

Percent 

Relative 

Freouencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Vacclnivm  elHottii 

3.5 

1.0 

4.5 

Carex  sp. 

3.5 

-- 

1.0 

4.5 

Sassafras  albldum 

1.2 

2.0 

3.2 

Liquidambar  scyraciflua 

1.2 

2.0 

3.2 

Comus  florlda 

1.2 

2.0 

3.2 

Cary a  comen Cosa 

1.2 

2.0 

3.2 

Dlchanthellum  coumuCatua 

2.4 

0.6 

3.0 

Lespedexa  sp. 

2.4 

0.6 

3.0 

Styllsma  humlscraca 

2.4 

0.6 

3.0 

Acer  rubrum 

2.4 

0.6 

3.0 

Solidago  odorata 

1.2 

0.3 

1.5 

Solidago  sp. 

1.2 

0.3 

1.5 

Smliax  gisucs 

1.2 

0.3 

1.5 

Khus  copal linum 

1.2 

0.3 

1.5 

Pninus  umbel  la  Ca 

1.2 

0.3 

1.5 

Polypodium  scar.dens 

1.2 

0.3 

1.5 

Ilex  opaca 

1.2 

0.3 

1.5 

Hamamelis  Virginians 

1.2 

0.3 

1.5 

Diospyros  Virginians 

1.2 

0.3 

1.5 

Cnidoscolus  stimulosus 

1,2 

100.0 

-0-^ 

100.0 

1.5 

200.0 

(Stmts^$} 
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Table  D16 

Importance  Values  for  Species  Occurring  at  Site  10,  Arranged  by  Zone  and 
Vegetation  Layer 


Soecies 

Percent 

Relative 

Freouenev 

Percent 

Relative 

Density 

Percent 

Relative 

Dorainance 

Importance 

Value 

Zone  2 

Trees 

Fraxinus  carolinLana 

25. 8 

53.6 

17.4 

96.8 

Syssa  aquatlca 

22.6 

9.6 

53.3 

85.5 

Planera  aquatlca 

29.1 

28.0 

21.0 

78.1 

Taxodium  discichua 

9.7 

2.4 

4.0 

16.1 

Salix  nigra 

6A 

4.8 

2.9 

14.1 

Betula  nigra 

3.2 

0.8 

1.2 

5.2 

Quercus  lauri folia 

?.2 

100.0 

0,8 

100.0 

0,2 

100.0 

-4,2 

300.0 

Saellnes  and  Shrubs 

Fraxlnus  carol iniana 

37.6 

55.4 

56.0 

149.0 

Planera  aquacica 

25.0 

22.6 

21.3 

68.9 

Salix  nigra 

8.3 

14.7 

17.3 

40.3 

Cephalanthus  occidencalis 

8.3 

3.1 

2.5 

13.9 

Crataegus  aestivalis 

8.3 

1.2 

1.6 

11.1 

Gleditsia  aquatlca 

8.3 

1.2 

0.7 

10.2 

Irea  virglnica 

4.2 

100.0 

1,8 

100.0 

0,6 

100.0 

6,6 

300.0 

Uoodv  Vines 

Smilax  valteri 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uoodv  Seedlines 

Fianera  aquacica 

57.2 

-- 

57.2 

114.4 

Taxodium  discichua 

14.3 

.  - 

14,3 

28.6 

Fraxinus  carol iniana 

14.3 

14,3 

28.6 

Vids  sp. 

7.1 

7.1 

14.2 

Panicua  rigidulua 

■■■.Id 
100. 0 

_id 

100,0 

JLkJ. 

200.0 

IS£££ 

Fraxinus  carol iniana 

20.  7 

49.9 

11.4 

84.0 

Quercus  laurifolia 

24.2 

18.0 

41.1 

83.5 

Quereus  lyraca 

10.4 

4.2 

14.3 

28.9 

Taxodium  distichum 

10.4 

5  6 

6.5 

22.5 

Acer  rubrtia 

6.9 

6.9 

2.5 

16.3 

Liquidasbar  scyraciflua 

6.9 

2.8 

6.0 

15.7 

Planera  aquae ica 

1.4 

5.6 

4.3 

13  3 

Hyssa  aquae  tea 

1,4 

1.4 

8.5 

13,3 

D72 
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Table  D16  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Snecies 

Hypericum  galloides 

2.1 

1.0 

3.1 

Fraxlnus  caroHnlana 

2.1 

1.0 

3.1 

Cephalanthus  occidencalis 

2.1 

•- 

1.0 

3.1 

Acer  rtibrum 

.. 

,  ..L-Q 

—LI 

100.0 

100.0 

200.0 

Zone  L 

Trees 

Quercus  laurifolla 

30.0 

38.9 

47.8 

116.7 

Ouercus  nigra 

16.7 

13.0 

12.2 

41.9 

Carpinus  carolinlana 

6.7 

22.2 

4.6 

33.5 

Liquidambar  styraclflua 

10.0 

5.5 

14.3 

29.8 

Acer  rub rum 

10.0 

5.5 

5.5 

21.0 

Quetcus  lyraca 

10.0 

5.5 

4.0 

19.5 

Plnus  caeda 

3.3 

1.9 

9.3 

14.5 

Hyssa  sylvacica 

6.7 

3.7 

1.5 

11.9 

Becula  nigra 

■<.3 

1.9 

0.6 

5.8 

Ilex  decidua 

3.3 

-  1.-9 

0.2 

100.0 

100.0 

100.0 

300.0 

Saollnys  and  Shrubs 

Qcercus  lauri folia 

6.8 

11.9 

17.2 

35.9 

Vaccinium  ellioccii 

7.8 

11.9 

8.1 

27.8 

Sty rax  americana 

7.8 

9.2 

10.1 

27.1 

Fraxinus  carol iniana 

7.8 

10.2 

8.4 

26.4 

Ilex  decidua 

9.0 

7.0 

10.0 

26.0 

Comus  foemina 

6.8 

8.9 

10.1 

25.8 

Hypericum  galioides 

1.1 

13.9 

7.8 

22.8 

Carpinus  caroliniana 

5.6 

5.8 

7.5 

18.9 

Acer  rubrum 

6.8 

5.2 

6  6 

18.6 

Syssa  sylvacica 

5.6 

3.1 

3,3 

12.0 

Ilex  opaca 

5.6 

1.8 

1.9 

9.3 

Liquidambar  scyraciflua 

3.U 

1.2 

1.3 

5.9 

Quercus  nigra 

3.<. 

0.9 

1.6 

5.9 

Itea  virginica 

2.3 

1.2 

0.7 

4.2 

Leucothoe  racemose 

l.l 

1.8 

1.1 

4.0 

Sebastiania  frueieosa 

2,3 

0.9 

0.5 

3.7 

Sabal  minor 

2.3 

0.9 

0.5 

3,7 

Ulmus  americana 

2.3 

0.6 

0,5 

3.4  1 

AaorfHia  frueieosa 

2.3 

0.6 

0.3 

3.2 

I'aeeiniua  coryio&osua 

l.l 

0.6 

0.4 

2.1 

Quercus  wirgiHiana 

l.l 

0.3 

0.4 

1.8 

Ui6urnua  dentacua 

l.l 

0.3 

0.3 

1.7 

Diospyros  virgtnians 

l.l 

0.3 

0.3 

1.7 

Ceptialanctius  occidencalis 

l.l 

0  3 

0.3 

1.7 

Viburnum  abovatxia 

l.l 

0.- 

0.2 

1.6 

(StmtSod?! 
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Table  D16  (Continued) 

Softoies 

Percent 

Relative 

FreauencY 

Percent 

Relative 

Dens.itv 

Percent 

Relative 

Dominance 

Importance 

Value 

Persea  borbonia 

1.1 

0.3 

0.2 

1.6 

Taxodlum  distlcbum 

1.1 

0.3 

0.2 

1.6 

Betula  nigra 

. -L..I 

_£L1 

—Li 

100.0 

100.0 

100.0 

300.0 

Woody  Vlnea 

Smilax  valceri 

34.7 

62.1 

31.5 

128.3 

Campsis  radicans 

30.4 

19.7 

50.3 

100,4 

Vitis  riparia 

i:.o 

4.6 

5.6 

23.2 

Ampelopsis  arbor aa 

8.7 

7.6 

6.5 

22.8 

Vitis  palmata 

3.3 

1.5 

4.1 

8.9 

Trachelospermum  dlf forme 

3.3 

1.5 

1.0 

5.8 

Parthenon  Is sus  quinquefolLa 

3.3 

1.5 

0.5 

5.3 

Vitus  rotuTedifolla 

3.3 

—LI 

0.5 

-LI 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woody  Seedlings 

Carex  loulslanlca 

4.6 

14.5 

19.1 

Sebastiania  fruticosa 

9.8 

7.7 

17.5 

I tea  virginlca 

8,3 

8.G 

16  3 

Quercua  lauri folia 

6.1 

9.7 

15.8 

Carex  Joorl 1 

4,6 

8.7 

13.3 

Vacciniua  elliottii 

3.8 

7.6 

11.4 

Smilax  rotundifclia 

4,6 

5.6 

10.2 

Hyper leva  galioides 

3.8 

5.2 

9.0 

Toxicodendron  radicans 

6.1 

2.3 

8.4 

Carpinus  caroliniana 

5.3 

2.1 

7.4 

Tracftelospermua  dlfforme 

3.8 

3.6 

7.4 

P.ubcs  trivial  is 

3.8 

2.7 

6.5 

Hitchella  repens 

3,8 

2.7 

6.5 

Ampelopsis  arborea 

3.* 

3.4 

6.5  ! 

Campsis  radicans 

2.3 

2.3 

4,6 

L*quidaabar  styraciflua 

3.1 

0.  y 

3.8 

Hypoxis  ieptacarpa 

2.3 

1.4 

3,7 

Mer  ru^roo 

2.3 

1,4 

3.7 

Savrurus  cemuMS 

2.3 

2.6 

3,4 

Vitis  rotiuidifolka 

C.8 

1.3 

2.8 

Unkw^ 

i.5 

l.l 

2.8 

Cteusacis  viisiniana 

1.5 

13 

2.8 

Sty  rax.  caxui-icans 

0.  S 

l.l 

1,9 

tllojis  a^sericmha 

.l.S 

. 

0.3 

1,8 

Saba/  mint'r 

1.5 

0  3 

1.3 

Pimiis  glabra 

13 

0.1 

1.8 

P(»rf/>«'«oti4*us.  quinrfuei^l  ia 

1  .> 

0.3 

18 

Viola  flsridsna 

0.8 

0,2 

l.O 

Chasd^ntftium  iiassiliflarua 

O.S 

*  ». 

0.2 

l.O 

Oieiidvt^hviiumi  comaueatuss 

0.8 

'•  0.2  1.0 

AopcAdxd  vnpat«i)««Vdks«!^ %)«»«« 
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Table  U16  (Continued) 
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Soecies 

Percent 

Relative 

Fr.eauency 

Percent 
Relative 
Dens 1 tv 

Percent 

Relative 

Dominance 

Importance 

Value 

Nyssa  sylvatlca 

0.8 

0.2 

l.O 

Ilex  opaca 

0.8 

0.2 

J.O 

Crataegus  aestivalis 

0.8 

0.2 

1.0 

<7omu5  fccmlna 

0.8 

0.2 

1.0 

Betula  nigra 

_£LS 

100.0 

Zone  6 

_£LJi 

100.0 

1.0 

200.0 

Trees 

Pinus  taeda 

36.5 

36.1 

81.8 

154.4 

Quercus  nigra 

18.2 

22.2 

9.8 

50.2 

Carya  glabra 

13.6 

13.9 

2.8 

30.3 

Syssa  sylvatica 

13.6 

13.9 

1.9 

29.4 

Quercus  Virginians 

9.1 

8.3 

2.8 

20.2 

Litjuidaabar  styraciflua 

6.5 

2.8 

0.6 

7.9 

Vaccinium  arboreum 

4.5 

2-8 

0,? 

7,^ 

100.0 

100.0 

100.0 

300.0 

Sapl  inM-and  _Shrub  j 

Myrica  cerifere 

6.7 

25.1 

24.7 

56.5 

Liquidambar  styraciflua 

7.4 

11.5 

13,3 

32.2 

Quercus  nigra 

7.4 

9.4 

10.5 

27.1 

Symplocos  tinccoria 

8.8 

9.3 

8.3 

26.4 

Acer  rubrua 

6.7 

6.4 

7.4 

20.5 

Syssa  sylvatica 

7.4 

4.0 

5.9 

17.9 

Vaccinium  elliottii 

6.7 

6.1 

A.  9 

17.7 

Carya  glabra 

7.4 

4 . 6 

4.6 

16.6 

Vaccinium  corymbosum 

5.1 

5.3 

4.1 

14.5 

Rhododendron  canescens 

4.4  . 

3.2 

2.9 

10. 5 

Hex  opaca 

4 . 4 

2.3 

2.7 

9.4 

Clethra  alni folia 

4 . 4 

2.8 

2.2 

9.4 

Vaccinium  arfeoreua 

2.9 

2.5 

2.7 

8.1 

Sassafras  aibxdum 

2.9 

1.7 

1.5 

6.1 

Quercus  veiucina 

2.2 

l.O 

l.O 

4.2 

Ilex  glabra 

2.2 

0.  5 

0.5 

3.2 

Pinus  taeda 

2.2 

0,4 

0.3 

2.9 

Sebasciania  f rue icosa 

1.5 

0.7 

0.6 

2.S 

Prunus  umbel laea 

.1.5 

0.5 

0.8 

2,8 

Ascyruo  hyper Icoldes 

1.5 

0,3 

0  2 

2.0 

Rhus  copal  limtm 

1.4 

0.4 

0  2 

2;c 

Viburnum  deneatua 

0.7 

0  2 

Q.l 

l.O 

Quercus  vtrginiana 

0.7 

0  2 

0  1 

10 

Quercus  tauri folia 

0.  r 

0  2 

0  1 

l.O 

Peesea  borbonxa 

0  1 

0  2 

0  ; 

1,0 

Vacnmum  arb&ram 

0  ? 

0.2 

O.l 

10 

Leucoehoe  rasaimasa 

0  ? 

0  2 

0  l 

l.O 

i 
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Table  D16  (Continued) 

Pe  cent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecies 

Value 

G&/lussacia  .frondosa 

0.2 

0.1 

1.0 

100.0 

100,0 

100.0 

300.0 

Woodv  Vines 

Vitls  rotundifolia 

33.4 

71.9 

83.5 

188.8 

Gelsemlua  sempervirens 

20.1 

11.6 

7.6 

39.3 

Smilax  glauca 

10.1 

3.3 

0.8 

14.2 

Smilax  laurifolla 

6,7 

2.3 

1.3 

10.5 

Campsls  radicann 

3.3 

1.7 

3.3 

8.3 

Vlcis  clnerea 

3.3 

2.5 

1.0 

6.8 

Ampelopsis  arborea 

3.3 

1.7 

0.4 

5.4 

Vitls  riparla 

3.3 

0.8 

0.5 

4.6 

Trachelospermum  dlfforme 

3.3 

0.8 

0.4 

5.4 

Smilax  waiter i 

3.3 

0.8 

0.5 

4.6 

Unknown 

3.3 

0.8 

0.2 

4.3 

Smilax  bona-r.ox 

3.3 

0.8 

0.2 

4.3 

Parthenocissus  quinquefolia 

3.3 

0.8 

0.2 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlines 
Vaccinium  corymbosum 

7.7 

16.7 

24.4 

Clethra  alnifolia 

8.2 

7.7 

17.9 

Vltis  rotundifolia 

6.3 

8,0 

14.5 

Myrica  ceritera 

5.3 

-- 

9.2 

14.5 

Smilax  pumila 

6.5 

7.0 

13.5 

Quercus  nigra 

6.5 

5.0 

11.5 

Toxicodendron  radicans 

5.3 

5.0 

10.3 

Liquidambar  styracif’ua 

4.2 

-- 

5.7 

9.9 

Pinus  glabra 

4.8 

3.2 

8.0 

Vaccinium  elliottii 

3.6 

4.0 

7.6 

Carya  glabra 

3.6 

2.4 

6,0 

Vaccinium  arboreum 

2.4 

2.6 

5.0 

Acer  rubrum 

1.8 

3.1 

4,9 

Symplocos  cinctoria 

2.4 

1.6 

4.0 

Sebastiania  fruticosa 

2.4 

1,6 

4.0 

Parthenocissus  quinquefolia 

2.4 

1.6 

4.0 

Nyssa  sylvatica 

1.8 

1.5 

3,3 

hitchella  repens 

1.8 

1.5 

3.3 

Hypericum  gal io ides 

0.6 

1  7 

2.3 

Caylussacia  frondosa 

0  6 

1 .  / 

2.3 

Smilax  rot'-.ndifolia 

1.8 

0.3  ‘ 

2.1 

Gelsemiuw  sempervirens 

1.8 

0,3 

2.1 

Camps  is  radicans 

1.8 

0.3 

2.1 

Sassafras  albidum 

1.2 

0.8 

2.0 

Rhus  copal  I inum 

1.2 

- 

0  8 

2.0 

Ilex  opaca 

1.2 

0.8 

2.0 

Callicarpa  americana 

1.2 

0,8 

2.0 

(Shft  6  of  7) 
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Table  D16  (Concluded) 


Soecles 

Percent 

Relative 

Freauencv 

Percent 

Relative 

Density 

Percent 

Relative 

Dominance 

Importance 

Value 

Smilax  glauca 

1.2 

0.2 

1.4 

Quercus  virginiana 

1.2 

0.2 

1.4 

Roblnla  pseudoacacia 

0.6 

0.7 

1.3 

Rhododendron  canescens 

0.6 

0.7 

1.3 

Viburnum  obovatum 

0.6 

0.1 

0.7 

Viola  floridana 

0.6 

-- 

0.1 

0.7 

Trachelospermum  difforae 

0.6 

-- 

0.1 

0.7 

Scleria  criglomerata 

0.6 

0.1 

0.7 

Quercus  lyrata 

0.6 

-- 

0.1 

0.7 

Prunus  serotina 

0.6 

-- 

0.1 

0.7 

Ascyrum  hyper Jcoides 

0.6 

-- 

0.1 

0.7 

Dichondra  repens 

0.6 

0.1 

0.7 

Cyperus  sp. 

0.6 

-- 

0.1 

0.7 

Crataegus  sp . 

0.6 

-- 

0.1 

0.7 

Stylisma  humistrata 

0.6 

-- 

0.1 

0.7 

Berchemia  scandens 

0.6 

0.1 

0.7 

Ampelopsis  arborea 

0,6 

-- 

0.1 

0.7 

100.0 

100.0 

200.0 

(Sh*9t/of7) 
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Table  D17 

Importance  Values  for  Species  Occurring  at  Site  17,  Arranged  by  Zone  and 

Vegetation  Layer 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Value 

Zone  2 

Trees 

Fraxinus  carol Inlana 

25.0 

58.8 

34.3 

118.1 

Planers  aquatics 

17.5 

20.6 

21.2 

59.3 

Taxodium  dlscichum 

20.0 

6.9 

20.8 

47.7 

Syssa  blflora 

12.5 

3.9 

16.8 

33.2 

Crataegus  aestivalis 

15.0 

7.3 

5.3 

27.6 

Cephalanthus  occidentalis 

5.0 

1.7 

0.7 

7.4 

Betula  nigra 

2.5 

0.4 

0.5 

3.4 

Acer  rub rum 

2.5 

0.4 

0.4 

3,3 

100.0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 

Fraxinus  caroliniana 

18.2 

71.8 

73.0 

163.0 

Crataegus  aestivalis 

18.2 

10.6 

11.0 

39.8 

Planers  aquatics 

16.4 

8.7 

8.3 

33.4 

Cephalanthus  occidentalis 

9.1 

3.3 

3.4 

15.8 

Taxodium  distichum 

7.3 

1.4 

1.2 

9.9 

Quercus  laurl folia 

5.5 

1.1 

1.1 

7.7 

Leucothoe  racemosa 

5.5 

0.87 

0.3 

6.6 

Acer  rubrum 

3.6 

0.6 

0.6 

4.8 

Itea  virginica 

3.6 

0.7 

0.3 

4,6 

Quercus  lyrata 

3.6 

0.3 

0.3 

4.2 

Ilex  verticillata 

1.8 

0.3 

0.1 

2.2 

Lyonia  lucida 

1.8 

0.1 

0,1 

2.0 

Styrax  americana 

18 

0.1 

0.1 

2.0 

Cyrilla  racemif lore 

1.8 

0.1 

0.1 

2.0 

Betula  nigra 

1.8 

0.1 

.  0,1 

■■  a.,.o 

100.0 

100.0 

100.0 

300,0 

Woodv  Vines 

Smilax  waiter! 

100. 0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlinp.s 
Fraxinus  caroliniana 

37.1 

45.5 

82.6 

Planers  aquatics 

25.9 

28.6 

54.5 

Crataegus  aestivalis 

14.8 

18.2 

33.0 

Elcochar is  microcarpa 

7.4 

2.5 

9.9 

Taxodium  dist ichum 

3.7 

1.3 

5.0 

Quercus  lauri folia 

3.7 

1,3 

5.0 

Fraxinus  pennsylvanica 

3.7 

1.3 

5.0 

(Sheet  lots) 
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Table  D17  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Inportance 

Value 

Boehmerla  cylindrica 

—3.7 

—Li 

-LO 

100.0 

100.0 

200.0 

Zone  3 

Trees 

Nyssa  blflora 

23.2 

37.1 

63.6 

123.9 

Quercxis  laurlfolla 

23.2 

32.3 

18.8 

74.3 

Acer  rubrum 

20.9 

15.0 

12.0 

47.9 

Liquidambar  styraclflua 

9.3 

3,1 

0.8 

13.2 

Fraxinus  carollniana 

4.7 

4.7 

0.8 

10.2 

Taxodium  dlsCichua 

4.7 

2.3 

3.0 

10,0 

Ilex  myrtifolia 

7.0 

2.3 

0.5 

9.8 

Cyrilla  racemlflora 

4.7 

1.6 

0.2 

6.5 

Persea  borbonia 

— 

1.6 

0.3 

4.2 

100. 0 

100.0 

100.0 

300.0 

Saplines  and  Shrubs 
fraxinus  carollniana 

11.8 

23.2 

25.7 

60.7 

Acer  rubrum 

9.5 

17.8 

19.7 

47.0 

Quercus  laurlfolla 

9.5 

12.4 

16.3 

38.2 

Nvssa  blflora 

6.4 

9.2 

8.6 

24.2 

Crataegus  aestivalis 

7.4 

8.8 

7.9 

24.1 

Cyrilla  racemlflora 

7.4 

5,2 

5.0 

17.6 

Sty rax  amerlcana 

8.5 

4.4 

4.0 

16.9 

Ilex  myrtifolia 

7.4 

4.4 

3.7 

15.5 

Liquidambar  styraciflua 

6,4 

1.8 

1.7 

9.9 

Leucothoe  racemose 

6.4 

2.2 

1.3 

9.9 

Vaccinlum  elliottii 

4.3 

1.6 

0.8 

6.7 

Clethra  alnifolla 

2.1 

3.0 

1.5 

6.6 

I  tea  virginica 

3.2 

2.2 

1.0 

6 .  ^ 

Persea  borbonia 

3.2 

1.6 

1,2 

6.0 

Symplocos  tlnctoria 

1.1 

1.0 

0,7 

2.8 

Hyrica  cerifera 

2.1 

0.4 

0.2 

2.7 

Quercus  lyrata 

1,1 

0.4 

0,4 

1.9 

Quercus  nigra 

l.l 

0.2 

0,2 

1.5 

Lyonia  lucida 

-l-J. 

0.2 

0.1 

— L4 

100.0 

100.0 

100. 0 

300.0 

Woodv  Vines 

Smilax  laurifolia 

24.0 

51.9 

68.6 

144.5 

Gelsemium  rankinii 

28.0 

17.3 

5.0 

50.3 

Bercbemla  scandens 

20.0 

11.1 

16.4 

47.5 

Smilax  walteri 

12.0 

9.9 

3.0 

24.9 

Smilax  glauca 

4.0 

3.7 

2.2 

9.9 

(St}*0t2of6) 
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Table  D17  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Smilax  hlspida 

A.O 

3.7 

1.0 

8.7 

Toxicodendron  radlcans 

4.0 

1.2 

3.0 

8.2 

Vlcis  rocundifolia 

4.0 

0.8 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Woodv  Seedlinss 

Ascyrum  hypericoLdes 

10.3 

26.6 

36.9 

Hlcchella  repens 

6.9 

16.7 

23.6 

Quercus  laurifolia 

13.7 

-- 

8.6 

22.3 

Fraxinus  carol inlana 

10.3 

8.9 

19.2 

Acer  rubrum 

9.5 

6.5 

16.0 

Smilax  laurifolia 

11.1 

4.3 

15.4 

Gelseaium  rankinii 

6.9 

-- 

6.8 

13.7 

Berchemia  scandens 

6.9 

4.3 

11.2 

I  tea  virginica 

4.3 

-- 

2.4 

6.7 

Carex  Joorii 

4.3 

2.4 

6.7 

Syssa  sylvaeica 

0.9 

3.6 

4.5 

Centella  erecta 

1.7 

1.7 

3.4 

Cyril la  racemi flora 

2.6 

0.7 

3.3 

Smilax  hispida 

0.9 

1.5 

2.4 

Persea  horbonia 

0.9 

1.5 

2.4 

Liquidambar  styraciflua 

0.9 

1.5 

2.4 

Voodwardia  virginica 

1.7 

0.5 

2.2 

Toxicodendron  radicans 

1.7 

0.5 

2.2 

Smilax  waiter! 

0.9 

0.2 

1.1 

Nyssa  biflora 

0.9 

0.2 

1.1 

Celsemium  sempervirens 

0.9 

0.2 

1.1 

Crataegus  viridis 

0.9 

0.2 

1.1 

Carex  sp. 

0.9 

0.2 

—Li 

100.0 

100.0 

200.0 

Zone  4 

Acer  rubrum 

18.7 

33.7 

29.2 

81.6 

Ilex  opaca 

16.4 

14.7 

3.5 

34.6 

Nyssa  sylvatica 

11.6 

9.5 

12.8 

33.9 

Cordonia  lasianthus 

9.3 

9.5 

10.9 

29,7 

Liquidambar  styraciflua 

9.3 

6.8 

12.4 

28.5 

Quercus  nigra 

11.6 

8.1 

7.3 

27.0 

Persea  borbonia 

U  6 

9.5 

2.1 

23.2 

Pitius  taeda 

2.3 

2  7 

13.5 

18.5 

Quercus  michauxii 

2.3 

1.4 

7.1 

10.8 

Syrapiocos  tinctoria 

4.6 

2.7 

0.7 

8.0 

Quercus  phellos 

0.5 

UU. 

100.0 

100.0 

100,0 

300.0 
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Table  D17  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Soecles 

Freouenev 

Densltv 

Dominance 

Value 

Saolines  and  Shrubs 

Ilex  opaca 

12.6 

35.3 

41.4 

89.3 

Ilex  coriacea 

8.8 

15.0 

11.6 

35.4 

Vacclnlum  fuscatum 

12.6 

10.7 

10.9 

34.2 

Persea  botbonia 

12.6 

11.6 

9.2 

33.4 

Cordonia  lasianthus 

5.1 

6/. 5 

6.6 

18.2 

Acer  rubrua 

7.6 

3.7 

4.1 

15.4 

Symplacos  cinccoria 

7,6 

3.1 

3.9 

14.6 

Clethra  alni folia 

6.4 

4.3 

2.8 

13.5 

Quercus  nigra 

5.1 

4.0 

3.1 

12.2 

Cyrllla  racemiflora 

5.1 

1.6 

1.4 

8.1 

Magnolia  virginiana 

3.8 

1.2 

1.7 

6.7 

Quercus  micbauxii 

3.8 

0.9 

1.6 

6.3 

Prunus  serocina 

2.5 

0.6 

0.5 

3.6 

Lyonia  lucida 

2.5 

0.6 

0.4 

3.5 

Sebastlania  frucicosa 

1.3 

0.3 

0.4 

2.0 

Hyrica  cerifera 

1.3 

0.3 

0.2 

1.8 

Leucothoe  racemosa 

_LJ 

0.3 

-JL? 

1.8 

100.0 

100.0 

100.0 

300.0 

Uoodv  Vines 

Smilax  lauri folia 

33.2 

44.4 

65.5 

143.1 

Smilax  valteri 

42.6 

43.4 

21.3 

107.3 

Vitis  rocundifolia 

19.5 

6.6 

11. 1 

37.2 

Smilax  glauca 

4.7 

5.6 

2.1 

12.4 

100.0 

100.0 

100.0 

300.0 

Herbs  and  Uoodv  Seedlines 
Ilex  coriacea 

8.7 

16.4 

23.1 

Woodward ia  areolae a 

10.9 

13.1 

24.0 

Persea  borbonia 

13.0 

10. 1 

23.1 

Leucoehoe  axillaris 

4.3 

18.5 

22.8 

Micchella  repens 

13.0 

9.3 

22.3 

Clethra  alnifolia 

7.6 

7.9 

15.5 

Symplacos  tinctoria 

6.5 

5.5 

12,0 

Quercus  nigra 

6.5 

2.4 

8.9 

Asarum  ari folium 

5.4 

2.2 

7,6 

Ilex  opaca 

4.3 

2.0 

6.3 

Osmunda  cinnamomea 

3.3 

1.8 

5.1 

Smilax  rotundifolia 

l.l 

3.3 

4.4 

Smilax  glauca 

3.3 

0.6 

3,9 

Smilax  waiter! 

2.2 

1,6 

3.8 

Quercus  miehauxii 

2.2 

1.6 

3.8 

Vaccinium  sp. 

1.1 

1.4 

2.5 

Uoodwardia  virginica 

l.l 

1.3 

2.4 

Vitis  rotundifolia 

l.l 

0.2 

1.3 
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Table  D17  (Continued) 

Percent 

Percent 

Percent 

Relative 

Relative 

Relative 

Importance 

Species 

VecciniiuD  corymbosum 

1.1 

0.2 

1.3 

Syssa  sylvatica 

1.1 

0.2 

1.3 

Cyrilla  racemiflora 

1.1 

-- 

0.2 

1.3 

Carex  sp. 

—1.1 

— O 

—L? 

100.0 

100.0 

200.0 

2£Q£_i 

Trees 

Quercus  nigra 

43.6 

59.3 

37.1 

140.0 

Plnus  caeda 

26.2 

18.7 

44.6 

89.5 

Liquldambar  scyraclflua 

13.0 

9.4 

9.7 

32.1 

Quercus  Virginians 

4.3 

6.3 

6.6 

17.2 

Symplocos  tinccoria 

4.3 

3.1 

1.4 

8.8 

Sassafras  albidum 

4.3 

1.6 

0.3 

6.2 

Ilex  opaca 

4.3 

—Li 

0.3 

6.2 

100.0 

100.0 

100.0 

300.0 

Saolines  and  Shrubs 
Symplocos  tinccoria 

11,5 

51.6 

46.0 

109.1 

Quercus  nigra 

10.5 

12.3 

16.2 

39.0 

Sassafras  albidum 

9.3 

7.1 

8.0 

24.4 

Liquidambar  scyracifiua 

10.4 

6.1 

7,2 

23.7 

Hex  opaca 

8.2 

3.9 

4,8 

16.9 

Hyrica  cerifera 

5.8 

4.7 

4.1 

14.6 

Vacv'inium  elliotcii 

7.0 

3,0 

2.4 

12.4 

Acer  rubrum 

5.8 

3.0 

3.4 

12.2 

Persea  borbonia 

5.8 

1.8 

1.4 

9.0 

Cascanea  puioiia 

4 . 6 

1.8 

1,5 

7.9 

Syssa  sylvatica 

3.5 

0.9 

1.8 

6.2 

Quercus  falcata 

3.5 

0.7 

0.4 

4.6 

Prunus  sera  tins 

2.3 

0.9 

0.8 

4.0 

Quercus  virginiana 

2.3 

0.4 

0.5 

3.2 

Cornus  flarida 

2.3 

0.4 

0,4 

3.1 

Vaccinium  arboreum 

1.2 

0,4 

0.4 

2.0 

Vacciniua  fuses  turn 

1.2 

0.2 

0,2 

1.6 

Quercus  steliaca 

1,2 

0,2 

0.2 

1.6 

Quercus  miehauxii 

1.2 

0.2 

0.1 

1.5 

Hex  coriacea 

1.2 

0.2 

0.1 

1,5 

Diospyros  virginiana 

—LI 

0^ 

— L5 

100.0 

100. 0 

100,0 

300.0 

Uoodv  Vines 

Vitis  rotundifolia 

46.1 

50,0 

55,0 

151.1 

Gelsemium  seaporvirens 

-SO 

45.0 

148,9 

100.0 

100,0 

100,0 

300.0 

(SbaatSofS} 
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Appendix  E 

FTI  Plant  List  and  Comparison 
with  Two  Other  Water* 
Tolerance  Rating  Systems 


App«ndx  E  FTI  Plant  Ust 


t 


Table  El 
FTt  Plant  List 


Water 


Soecles 

Species 

Code 

FTlj 

_Sfi_ 

NUI* 
Status 
Revlon  2 

Logging 

Tolerance 

Ratings^ 

(WLTl 

Acer  druomonuli 

Trees 

ACDR  3.48 

0.12 

OBL 

Acer  negundo 

ACME 

4.83 

+ 

0.47 

FACU 

Moderately 

Acer  rubrum 

ACRU 

4.21 

+ 

0.68 

FAC 

tolerant 

Moderately 

Acer  ssccharlnua 

ACSA 

3.75 

+ 

0.36 

FACU 

tolerant 

Moderately 

Becula  nigra 

BEMI 

4.01 

+ 

1.73 

OBL 

tolerant 

Moderately 

Buaelia  lanuginosa 

BUU 

6.50 

+ 

0.00 

FACU 

tolerant 

Bumelia  lycoides 

BULY 

4.50 

+ 

0.00 

FACW 

Carpinus  carol iniana 

CACA 

4.84 

+ 

0.61 

FAC 

Weakly 

Carya  at/uacica 

CAAQ 

3.54 

♦ 

0.34 

OBL 

tolerant 

Highly 

Carya  glabra 

CAGL 

6.50 

+ 

0.00 

FACU 

tolerant 

Carya  liiinoenais 

CAIL 

5.57 

± 

1.01 

FAC 

Weakly 

Carya  coaencosa 

CATO 

6.50 

+ 

0.00 

UPL 

tolerant 

Celtis  laevigata 

CEU 

4.84 

+ 

0.56 

FACU 

Weakly 

Cephalanchus  occidencalis 

CEOC 

2.83 

0.52 

OBL 

tolerant 

Most 

Cards  canadensis 

CECA 

5.50 

1.40 

FACU 

tolerant 

Comus  druaaondii 

CODR 

4.50 

+ 

0.00 

FAC 

Comus  fieri  da 

COFU 

b.50 

0.00 

FACU 

Least 

tolerant 

/Steal  ttiti} 
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Table  El  (Continued) 


Soecles 

Species 

Code 

FTI 

NUI 
Status 
Retion  2 

Water 

Logging 

Tolerance 

Ratings 

(WLTl 

Comus  foemLna 

COFO 

5.50 

± 

0.00 

FACW- 

Crataegus  aestivllls 

CRAE 

3.00 

± 

0.70 

OBL 

Moderately 

tolerant 

Crataegus  vlrldis 

CRVl 

4.52 

± 

0.58 

FACW 

Moderately 

tolerant 

Cyrilla  racemiflora 

CYRA 

3.50 

± 

0.00 

FACU 

Diospyros  virginiana 

DIVI 

4.13 

± 

0.82 

FAC 

Moderately 

tolerant 

Fagus  grandifolia 

FAGR 

6.50 

± 

0.00 

FACU 

Least 

tolerant 

Foresclera  acuminata 

FOAC 

3.48 

± 

0.50 

OBL 

Most 

tolerant 

Fraxinus  amerlcaaa 

FRAM 

6.50 

± 

0.00 

FACU 

Fraxinus  carol inlana 

FRCA 

2.87 

± 

0.41 

OBL 

Most 

tolerant 

Fraxinus  pennsy Ivan  lea 

FRPE 

4.44 

± 

0.67 

FACU 

Moderately 

tolerant 

Gleditsia  aquatics 

GIAQ 

3.50 

0.00 

OBL 

Highly 

tolerant 

Gordonia  lasianthus 

COLA 

4.50 

± 

0.00 

FACU 

Moderately 

tolerant 

Halesia  Carolina 

HACA 

6.50 

4 

0.00 

FACU+ 

Halesia  diptera 

HADl 

6.19 

4 

0.43 

FAC 

Ilex  decidua 

ILOE 

4.35 

0.83 

FACU 

Moderately 

tolerant 

Ilex  Bsyrtti'olia 

ILKV 

3.50 

4 

0.00 

FACU 

Ilex  opaca 

IlOP 

5.79 

4 

0.72 

FACU+ 

Weakly 

tolerant 

Juglans  nigra 

JUNl 

6,50 

4 

0.00 

FACU 

Weakly 

tolerant 

Juniperus  virginiana 

dUVl 

6.50 

4 

0.00 

FACU 

Least 

tolerant 

Hquidashar  scyraciilus 

LIST 

5.03 

4 

0.65 

FAC* 

Moderately 

tolerant 

tShmtSottS) 
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Table  El  (Continued) 


Water 

Logging 


Soecles 

Species 

Code 

KTI 

.5E_ 

mil 

Status 
Region -2 

Tolerance 

Ratings 

(WLT3 

Halus  angusclfolia 

MAAN 

6.50 

+ 

0.00 

UPL 

Mali*  azedsrach 

MEAZ 

5.54 

+ 

0.00 

UPL 

Horub  xiibra 

KORU 

5.75 

+ 

C.96 

FAC 

Weakly 

tolerant 

Hyssa  aquaCica 

NYAQ 

2.62 

+ 

0.20 

OBL 

Most 

tolerant 

Nyssa  biflora 

NVBl 

3.04 

+ 

0.47 

OBL 

Most 

tolerant 

Nyssa  ogecbe 

NYOG 

2.64 

+ 

0.00 

OBL 

Weakly 

tolerant 

Syssa  sylvacica 

NYSY 

5.27 

0.65 

FAC 

Ostrya  virginiana 

OSVl 

6.50 

± 

0.00 

FACU- 

Least 

tolerant 

Parsea  borbonia 

PEBO 

4.35 

0.00 

FACU 

Moderately 

tolerant 

Pirns  echinaca 

PIEC 

6.50 

0.00 

UPL 

Least 

tolerant 

Pinus  elliottii 

PI  EL 

5.50 

0.00 

FACW 

Pinus  glabra 

PIGL 

6.24 

+ 

0.37 

FACU 

Weakly 

tolerant 

Piaus  eaeda 

PITA 

6.41 

0.14 

FAC 

Moderately 

tolerant 

Planara  aquae ica 

PUQ 

3.12 

0.68 

OBL 

Host 

tolerant 

Plaeanus  occidancaiis 

PLOC 

5.18 

0.00 

FACU- 

Moderately 

tolerant 

Quarcus  alba 

qUAL 

6.50 

+ 

0.00 

FACU 

Least 

tolerant 

Quercus  falcata 

QUFA 

6.50 

t 

0.00 

FACU- 

Quarcus  falcaea 
var.  pagodi folia 

QUPA 

6.39 

♦ 

0.31 

FAC+ 

Weakly 

tolerant 

Quarcus  laurifolia 

QULA 

3.89 

♦ 

0.38 

FACU 

Ueakly 

tolerant 

Quarcus  lyraea 

QULY 

3.73 

♦ 

0.68 

OBL 

Highly 

tolerant 
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Water 
Logging 
NUI  Tolerance 

Species  Status  Ratings 


Snecles 

Code 

FTl 

- 

SD 

Region  2 

.  (WLT). 

(JuercDs  michaiixil 

QUMI 

4.81 

t 

0.61 

PACU 

Weakly 

Quercus  nigra 

QUIU 

5.73 

+ 

0.69 

FAC 

tolerant 

Quercus  nuctallli 

QUNU 

4.50 

± 

0.00 

CBL 

Moderately 

Qu^rcits  palusCi'is 

QUPA 

4.00  ± 

0,00 

FACW 

tolerant 

Moderately 

Quercus  pheilos 

OCPH 

4.81 

± 

1.07 

FACW 

tolerant 

Moderately 

Quercus  shumardii 

QUSH 

5.50  i 

0,00 

FACW 

tolerant 

Weakly 

Ouercus  scellaea 

QUST 

6.50 

0.00 

FACU 

tolerant 

Quercus  virglitiana 

QUVI 

6.50 

+ 

0.00 

FACU+ 

Weakly 

Quercus  velucina 

Salix  ttigra 

QUVE 

SAMI 

6.50 

2.83 

± 

+ 

O.OQ 

0.58 

OBL 

tolerant 

Most 

Sassafras  albidum 

SAAL 

6.50 

+ 

0.00 

FACU 

tolerant 

Least 

Syaplocos  cinccoria 

SYTl 

5.54 

+ 

0.00 

FAC 

tolerant 

Taxodiua  distichua 

TAOl 

2.97 

> 

0.61 

OBL 

Most 

(Jims  alata 

UtAL 

6.43 

+ 

0.13 

FAG0+ 

toleraf-t 

Weakly 

(Jims  americana 

ULAH 

4.46 

1 

0.62 

FACU 

tolerant 

Moderately 

(Jims  rubra 

ULRU 

5.50 

♦ 

O.QO 

FAC 

tolerant 

Least 

V^acciniuo  arboreuo 

,  VAAR 

6.50 

0.00 

FACU 

tolerant 

A{9piAd»  £  Rtl  PiaN  UU 
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Species 

Species  Code 

FTl  SD 

NVI  Status 

Ilex  melanchier 

ILAM 

2.50  +  0.00 

OBL 

Ilex  coriacea 

ILCO 

4.58  ±  0.00 

FACW 

Ilex  decidua 

ILDE 

4.57  +  0.73 

FACW- 

Ilex  glabra 

ILGL 

6.50  +  0.00 

FACW 

Ilex  myrtlfoHa 

ILMY 

3.“'  i  0.00 

FACW 

Ilex  opaca 

ILOP 

5.96  ±  0.61 

FACU+ 

Ilex  verticillata 

ILVE 

2.50  ±  0.00 

FACW 

Ilex  vomltoria 

ILVO 

6.50  +  0.00 

FAC 

I  tea  virginica 

ITVI 

2.83  ±  0.35 

FACW+ 

Juglans  nigra 

JdNl 

6.50  +  0.00 

FACU 

Juniperus  virginlana 

JUVI 

6.50  +  0.00 

FACU- 

Leucothoe  raceaosa 

LERA 

4.06  ±  1.17 

FACW 

Lindera  benzoin 

LIBE 

5.82  +  0,00 

FACW 

Llquidambar  styraciflua 

LIST 

5.52  ±  0.76 

FAC+ 

Lyonia  lucida 

LYLU 

3.71  +  0.00 

FACW 

Magnolia  grand! flora 

MAGR 

5.43  +  0.09 

FAC+ 

Magnolia  virginiana 

MAVI 

5.50  ±  1.41 

FACW+ 

Malus  angustifolia 

HAAN 

6.50  i  0.00 

UPL 

Malus  coronaria 

MACO 

6.50  +  0.00 

UPL 

Melia  azedarach 

MEAZ 

6.21  ±  0.00 

UPL 

Morus  rubra 

HORU 

6.25  +  0.50 

FAC 

Myrica  cerifera 

MVCE 

6.19  +  0.43 

FAC+ 

Syssa  ^quatica 

NYAQ 

3.25  +  0.50 

OBL 

Syssa  biflora 

3.50  +  0.00 

OBL 

Nyssa  ogeche 

fTVOr 

3.50  t  0.00 

OBL 

Syssa  svivat.ita 

NYSY 

5.80  ^  0.69 

FAC 

Ostry.1  virginiana 

osvt 

6.50  i  0.00 

FACU- 

Persea  borbonis 

PESO 

4,  »8  i  1.23 

FACU 

Piaits  caeda 

PITA 

6.50  i  0,00 

FAC 

Planet  a  ..quacica 

PLAQ 

3.01  ♦0.64 

OBL 

Plaeanus  occidental  is 

PLOC 

5,05  i  0.00 

FACW. 

Poncit'us  trtt'oliaea 

POTR 

6.50  1  0.00 

UPL 

Prxmus  sorot  ina 

PRSE 

6.26  i  0.4? 

FACU 

Pnjnus  umbel  lata 

PRIW 

6.50  i  O.QO 

UPL 

Qtiercus  alba 

QVAl. 

6  50  t  O  Pt’ 

FACtt 

Sluercus  ialeara 

Q«KA 

6,50  ♦  0  00 

F.ACU- 

Quereiis  taleata 

QUPA 

6  50  i  0.00 

FAC* 

var.  pag^difelia 

Quercus  iauri folia 

QUU 

4  39  ♦  0,00 

I'ACU 

Qu^ercur  lyrata 

Qin.Y 

3  99  *  1 ,  Ot) 

OB! 

Quercus  man  lanthca 

QL'HA 

6  50  i  0.00 

UPL 

Quorcus  miebaimii 

QVXl 

5  34  i  0.35 

FACW 

(}uetms  nigra 

QWJl 

5  92  ♦  0.49 

FAC 

ijuemss  nurralJii 

QUKU 

4  50  ♦  O.flO 

OB‘. 

Ouereug  phplles 

QUW 

5,29  ♦  1,18 

FACU- 

Qmrutu 

qWSM 

5.50  i  0.00 

FACU 

Quitretis  settllafa 

qusT 

6  50  ♦  0.00 

FACU 

Qitsfctts  vehiitna 

QUVE 

6  50  ♦  0  oa 

UPL 

tju^rcut)  Virginiana 

QUVt 

5.85  i  0.92 

FACW* 

fSkMeofrsf 
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Rhododendron  canescens 

RHCN 

6.50  +  0.00 

UPL 

Rhus  glabra 

RHGL 

6.50  ±  0.00 

UPL 

Rhus  copal linum 

RHCO 

6.50  +  0.00 

UPL 

Sabal  minor 

SAMI 

4.50  +  0.00 

FACW 

Sails  nigra 

Si\tII 

2.83  +  0.58 

OBL 

Saabucus  canadensis 

Saga 

5.95  +  0.77 

FACU- 

Sapium  sebiferum 

SASE 

3.50  ±  0.00 

FAC 

Sassafras  albldum 

SAAL 

6.50  +  0.00 

FACU 

Sebastlania  fruticosa 

SEEK 

4.45  ±  0.67 

UPL 

Sty rax  aaericana 

SIAM 

3.41  ±  0.64 

FACW 

Symplocos  tinctoria 

SYTI 

6.40  ±  0.17 

FAC 

Taxodium  discichum 

TADl 

3.33  ±  0.71 

OBL 

Ulmus  alaea 

ULAL 

6.24  +  0..34 

FACU+ 

Ulmus  aaericana 

ULAM 

4.81  ±  0.74 

FACW 

Ulaus  crassifolia 

ULCR 

6.50  +  0.00 

FAC 

Vlaus  rubra 

ULRU 

5.75  ±  0  50 

FAC 

Vacciniua  arboreum 

VAAR 

6.4b  ±  0.13 

FACU 

Vaccitkium  coryabosum 

VACO 

6.50  t  0.00 

Vacciniua  ellioccii 

VAEL 

5.82  ±  0.96 

FAC+ 

Vacciniua  fuscacwo 

VAFU 

4.50  1  0.00 

FAC+ 

Viburnum  dentaeum 

VIDE 

4,87  +  1.24 

FAC 

Viburnum  obovacum 

VIOB 

4.50  t  0. CO 

FACW+ 

Vibumua  rufidulum 

VIRU 

6.50  1  0 .00 

FACU 

WooiJv  Vi  113.-. 


Amp^lopsls  urborci 
Ampelopsis  -oi'daea 
Arisioloclaa  roawHrosa 
Bcr'^htymt)!  scancfons 
Signonis  capreoiara 
Sriwinicftia  cirrhosa 
CmpsIs  radiCwJts 
Cardityspenniin  halics^abm 
Clematis  ligostieifoLa 
Coceulus  caml  inns 
GilseKiua  ranfeinii. 

Ceiseeium  sempeF\‘irms 
fp^mea  iafjsosa 
Ipoaea  bright ^i 
JUi3i<^a,  a  japont^a 
Ivttieera  ss'iparvirefss 

qititittuaioiia 

S<3iia>i  bojia'nns 
Sail  as  glaui-a 
Soil  as  hii,piCa 
Sniias  l&arifolia 
S&iias 

Sniiax  valt^n 


amar 

3.94 

+ 

1.04 

FAC* 

AHCO 

4.50 

1.4: 

FAC* 

ARTO 

6.50 

♦ 

0.00 

FAC* 

BESC 

4,55 

0  96 

FACW 

BICA 

5.70 

♦ 

l.O' 

FAC 

BRCl 

3.58 

4- 

0.52 

FACW* 

CARA 

4.05 

♦ 

0.97 

FAC 

GAtlA 

2  5. 

0.00 

FAC 

GLLi 

6  50 

0.00 

FACW 

CCHA 

4,3? 

♦ 

1.01 

FAC 

CERA 

3.50 

O.OQ 

FACW* 

GESF. 

6  50 

♦ 

0.00 

FAC 

IPIA 

2  50 

♦ 

0.00 

FAC* 

IPVR 

2.50 

♦ 

0.00 

FACW. 

WJS 

6.50 

♦ 

0.00 

FAC- 

WSK 

6  SO 

♦ 

0  00 

FAC 

FAQU 

5  93 

£ 

0,79 

FAC 

s«eo 

4  .  ?5 

♦ 

3.30 

FAC 

SHSL 

5  61 

♦ 

1,23 

FAC 

swu 

3  80 

♦ 

0  8? 

FAC* 

SHIA 

4  31 

♦ 

2.02 

FACW* 

SHRO 

5  38 

« 

0,98 

FAC 

smua 

3  05 

* 

0,21 

OBL 

tSimiTattSf 
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Table  E1  (Continued) 


SoRcies 

Snecies  Code 

m  SD 

NWl  Status 

Toxicodendron  redlcans 

TORA 

A. 82  ±  0.91 

FAC 

Trechelosperwwa  difforme 

TRDl 

4.18  +  1.14 

FAC 

Vitis  aestivalis 

VIAE 

6.50  ±  0.00 

FAC- 

Vitls  cinerea 

VICl 

5.50  ±  1.41 

FAC4 

Vitis  palmata 

VI  PA 

4.07  ±  0.38 

FACW- 

Vitis  riparia 

VIRl 

4.27  ±  0.57 

FACW 

Vitis  rotundlfolia 

VIRO 

5.71  ±  0.80 

FAC 

Wisteria  fnitescens 

UIFR 

3.65  ±  0.00 

FACU 

Herbs  and  Woodv  Seedlines 

Acalypha  gracilenis 

ACGR 

3.77  ±  0.00 

UPL 

Acalypha  rhomboidea 

ACRH 

3.85  ±  0.u7 

FAC- 

Acer  drxumondii 

ACDR 

3.64  ±  0,19 

OBL 

Acer  negundo 

ACNE 

5.58  i  0.96 

FACU 

Acer  rubrum 

ACRU 

4.63  ±  1.10 

FAC 

Agcratina  altissima 

AGAL 

4.71  ±  1.53 

FACU- 

Agrimonia  pubescens 

AGPU 

6.50  i  0.00 

OPL 

Agrostis  hiemalis 

AGHl 

6.50  i  0.00 

FAC 

Amaranthus  nidls 

AMRU 

3,50  ±  0.00 

FAC 

AoeraiJthus  cubercuiatus 

AMTU 

6.50  i  0.00 

FACU^ 

Aamania  coccinea 

AMCC 

3.50  ±  0.00 

FACJ+ 

Aaorpha  frviticosa 

AMFR 

3.78  ±  0.00 

FACU 

Aapelamus  albidus 

AHAL 

6. SO  i  0.00 

FAC 

Aapelopsis  arborea 

AHAR 

3.76  i  0.00 

FAC+ 

Aap^tlopsis  brevipedunculata 

AMBR 

6.50  i  0,00 

UPL 

Andropogon  virginicns 

AKVI 

6.50  i  0.00 

FAC- 

Aralia  spinosa 

ARSP 

6.50  t  000 

FAC 

Ariseolochia  serpeitesria 

ARSE 

5.07  i  1  13 

Armdlnaria  gigantea 

ARC! 

5  34  ♦  1.42 

FACU 

Asarum  aritoliiim 

ASAR 

5,50  +  0.00 

FAC- 

Asciepias  peyenms 

ASPE 

3.24  i  0.37 

OBL 

Ascyrvm  bypce Lcoides 

ASHY 

6.50  1  0.00 

FAC 

Aster  laterif iorus 

ASU 

4  50  ♦  O.UO 

FAC 

Aster  slop  lex 

ASSl 

3.04  1  0,40 

FACU 

Serchecsla  seandens 

ttKse 

4.72  i  1.14 

FACU 

Betula  nigra 

RENl 

4.50  *  0.00 

OBL 

A  ideas  eertnia 

&ICR 

3  50  i  0,00 

OBL 

Bidens  dise^idea 

BIOI 

3.50  +  0  OO 

FACU 

B ideas  fresidesa 

aire 

41?  ♦  0,00 

FACU 

Bignania  eapreaiata 

RICA 

5  47  ♦  0  92 

FAC 

Bttetuseria  eyl  indr i s-a 

BOCY 

J  34  ♦  0  62 

FACUS 

Betry^hino  bifernatnca 

R«8l 

5  00  ♦  0  ?l 

FAC 

Botryehlna  virginiaitust 

60V 1 

6  50  ♦  0  OC 

FACU 

Brunnicbia  eirrtiesa 

BHCt 

3  74  ♦  0  62 

FACU 

SuBfeiia  lanuginasa 

6UIA 

6,50  ♦  0  00 

FACU 

CaUiearpa  aserleana 

CAAM 

6  39  ♦  0,27 

FACU- 

Caspsis  rad  leans 

om 

4  34  ♦  0  86 

FAC 

Carditsiperouta  Italicarabttsi 

CAHA 

3  VO  ♦  1,41 

FAC 
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Carex  albolutecens 

CAAL 

6.50  +  0.00 

FAC+ 

Carex  blanda 

CABL 

6.50  +  0.00 

FAC- 

Carex  cephalopbora 

CAGE 

6.50  ±  0.00 

FAC 

Carex  flaccldula 

CAFL 

6.50  ±  0.00 

Carex  inCumescens 

CAIN 

4.50  ±  0.00 

FACW 

Carex  Joorii 

CAJO 

4.01  +  0.00 

OBL 

Carex  louLsianica 

CALO 

4.50  ±  0.00 

OBL 

Carex  squarrosa 

CASQ 

4.50  +  0.00 

FACW 

Carex  torca 

CATR 

5.83  +  0.86 

OBL 

Carpinus  carol iniana 

CACA 

4.84  ±  0.35 

FAC 

Carya  aquatica 

CAAQ 

3.69  +  0.52 

OBL 

Carya  glabra 

CAGL 

6.50  +  0.00 

FACU 

Carya  tomentosa 

CATO 

6.50  +  0.00 

UPL 

Carya  illinoensis 

CAIL 

6.50  ±  0.00 

FAC.I- 

Castanea  pumila 

CAPU 

6.50  +  0.00 

UPL 

Celtis  laevigata 

CELA 

4.77  1  0.81 

FACW 

Centella  erecta 

CEER 

3.50  +  0.00 

FACW 

Cephalanthus  occidental  is 

CEOC 

3.18  +  0.49 

OBL 

Cercis  canadensis 

CECA 

6.50  ±  0.00 

FACU 

Chasmanthium  laxua 

CHU 

6.50  i  0.00 

FACW- 

Chasaanchiua  sessiliflorum 

CHSE 

6.17  +  0.82 

FAC+ 

Chimaphila  maculaCa 

CHMA 

6.50  i  0.00 

UPL 

Chionanehus  virginicus 

CHVI 

6.50  i  0.00 

FACU 

Clematis  crispa 

CLCR 

4.13  ♦  0.48 

FACU+ 

Clematis  ligusticlfolia 

CLLI 

6.50  +  0.00 

FACW 

Clematis  viorna 

CI.VO 

5.50  ♦  0.00 

UPL 

Clematis  virglniana 

CLVI 

4.57  i  0.10 

FAC+ 

Clethra  alni folia 

CUL 

5.50  i  1.41 

FACU 

Cnisdoscolus  stiaulosus 

CNST 

6.50  1  0.00 

UPL 

Coeculus  carol inus 

COCA 

4  78  ♦  0.90 

FAC 

Commelina  coaiaunis 

COCO 

2.50  ±  0.00 

FAC 

Coaaelina  diffusa 

cool 

1.83  i  1  53 

FACU 

Coaaetina  virginica 

CQVI 

4.02  ♦  0.06 

FACU 

ConocJiniua  coolest inua 

eocE 

6.50  1  0.00 

FAC 

Cornus  deuasaondi  i 

COOR 

5.73  ♦  Q.O0 

FAC 

Cornus  fieri  da 

COFL 

6.50  *  0.00 

FACU 

Comus  foemina 

eoFo 

5.25  ♦  0,98 

FACU. 

Crataegus  aestivalis 

CRAE 

J.50  *  1.41 

OBL 

Cra eaegus  aarsha llii 

ctyw 

6.50  ♦  0.00 

FAC 

Crataegus  virsdis 

CRVl 

4.09  1  0.77 

FACU 

Cyn&etonua  aitriola 

CVMl 

2.56  ♦  0.00 

FAtlU. 

Cyperus  erythroehisos 

CVKR 

2  50  t  0.00 

OBL 

Cyril  la  raceatfl&ra 

CYRA 

3.79  ♦  0.00 

FACW 

Deciisaria  barbara 

DEBA 

5,50  1  0.00 

FACW 

Besmodiim  glabellum 

OF.Gl. 

6.50  *  0.00 

UPL 

B&ssmdium  pan icu latum 

OEI'A 

6,50  •  0,00 

FACU 

Besaodium  passti latum 

OERS 

6.50  ♦  0  00 

UPL 

B  i  chant  ha  littm  c&aauratua 

OJCO 

4,1;  ♦  1,36 

FAC 

Dielwadra  earalinensis 

OtCA 

6.50  i  0.00 

FACW- 
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Soentes 

Species  Code 

FTl  SD 

NWI  Status 

Dichondrs  repens 

DIRE 

6.50  +  0.00 

FACU 

Dicliptera  brack  lata 

DIBR 

5.80  ±  0.00 

FACW 

Dioclea  multiflora 

DIMU 

5.50  ±  1.41 

FAC+ 

Dlodla  vlrglnlana 

DIVR 

3.60  +  0.98 

FACW 

Dloscorea  quatemata 

DIQU 

5.50  ±  1.41 

FAC 

Dlospyros  vlrglnlana 

DIVI 

4.59  +  0.94 

FAC 

Duchesnea  Indlca 

DUIN 

5.50  ±  0.00 

UPL 

Echlnodorus  cordlfollus 

ECCO 

3.00  ±  0.70 

EL 

Eleocharls  mlcrocarpa 

ELHI 

2.50  ±  0.00 

OBL 

Elytrarla  carollnensls 

ELCA 

5.00  +  0.70 

FACU 

Erechtltes  hleraclfolla 

ERHI 

3.50  ±  0.00 

FAC 

Erlgeron  phlladelphlcus 

ERPH 

6.50  ±  0.00 

FAC 

Eragrostls  hypnoldes 

ERHY 

2.50  ±  0.00 

OBL 

Eupatorlum  serotlnum 

EUSE 

4.17  ±  1.15 

FAC 

Fagus  grand! folia 

FAGR 

6.50  ±  0.00 

FACU 

Forestlera  acuminata 

FOAC 

3.32  i  0.36 

FACW-f 

Fraxinus  carol Iniana 

FRCA 

3.00  +  0.45 

OBL 

Fraxlnus  pennyslvanica 

FRPE 

4.00  ±  1.29 

FACU 

Galium  aparine 

GAAP 

6.50  +  0.00 

FACU 

Galium  circaezans 

GACl 

6.50  +  0.00 

FACU- 

Galium  trifidum 

GATR 

6.50  1  0.00 

UPL 

Galium  uniflorua 

CAUN 

6,50  ±  0.00 

UPL 

Gaylussacia  frondosa 

GAFR 

6.50  ±  0.00 

FAC 

Gelsemium  rank  in ii 

GERA 

3.50  ±  0.00 

FACU+ 

Gelsemium  sempervirens 

GESE 

6.31  t  0.38 

FAC 

Gcua  canadense 

GECA 

5.32  +  0.96 

FAC 

Gloditsia  aquatica 

GUQ 

3.27  i  0.00 

OBL 

Graciola  virginiana 

CRVl 

2.50  ♦  0.00 

OBL 

Eamaaelis  virginiana 

IIAVI 

6.50  i  0.00 

FAC 

Halesia  diptora 

HAD  I 

6.50  ♦  0.00 

FAC 

Heliotropium  indieum 

HEIN 

2.50  +  0.00 

FAC+ 

Hibiscus  laevis 

HIU 

3.50  i  000 

OBL 

Hypericum  galioides 

HYGA 

4.53  i  0.00 

OBL 

Hypericum  hyper icaides 

HYHY 

5.25  ♦  1.50 

UPL 

Hypoxis  leptQcarpa 

IIYIF, 

3  80  i  0.99 

FACU 

Hvptis  autabilis 

HYHU 

6.50  ♦  0,00 

FAC 

Ilex  coriacea 

I  ICO 

5.50  i  1.41 

FACU 

Ilex  decidua 

ILOE 

4.46  ♦  0,89 

FACU- 

Ilex  opaca 

IIDP 

6.09  ♦  0.51 

FACU* 

Ilex  vemitena 

U.VO 

6  50  ♦  0.00 

FAC 

ip&sieea  lacunosa 

IPIA 

3.03  i  0,00 

FAC* 

Ipemoea  vrighta 

li  .'R 

2  50  «  0.00 

FACW- 

itea  virgtntca 

ITVJ 

4  03  1  0  50 

FACUi 

Iva 

IVAN 

4,50  ♦  0.00 

FAG 

Juniperux  virgintana 

JUVi 

6  50  ♦  0.00 

FACU- 

Justicia  aetericana 

JHAH 

3  81  *  0,67 

OBL 

Juscieia  ovata 

JUOV 

6.50  ♦  0.00 

OBL 

Lactuea  floridana 

lAFl. 

3.67  ♦  0.76 

FACU 

lactuea  serriola 

use 

6.50  «  0.00 

FAC 

(ShmttOeftJj 
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Table  El  (Continued) 

Soecles 

Species  Code 

ETl  SD 

NUl  Statuf 

Poncirus  trifollata 

POTR 

6.50  +  0.00 

UPL 

Prunus  serocina 

FRSE 

6.50  i  0.00 

FACT 

Prunus  uabeiiacd 

PRUM 

6.50  +  0.00 

UPL 

Quercus  alba 

QUAL 

6.50  ±  0.00 

FACT 

Quercus  falcata 

QUPA 

6.50  i  0.00 

FAC+ 

var.  pagodi folia 

Quercus  lauri folia 

QULA 

3.81  +  0.4.5 

FACT 

Quercus  lyrata 

QULY 

3.80  ±  1.01 

OBL 

Quercus  michauxii 

QUHI 

5.00  ±  1.00 

FACW- 

Quercus  nigra 

QUNI 

5.85  ±  0.70 

FAC 

Quercus  nuttallii 

QUNU 

4.50  +  0.00 

OBL 

Quercus  phellos 

QUPH 

5.43  +  1.07 

FACW- 

Quercus  shumardii 

QUSH 

5.77  i  0.00 

FACW 

Quercus  stellaca 

QUST 

6.50  ±  0.00 

FACU 

Quercus  vclutina 

QUVB 

6.50  t  0.00 

UPL 

Quercus  Virginians 

QUVl 

6.50  ±  0.00 

FACU4 

Rhododendron  canescens 

RHCN 

6.50  ±  0.00 

FACU 

Rhus  copallinum 

RHCO 

6.50  +  0.00 

Ricciocarpus  naeans 

RINA 

2.50  i  0.00 

OBL 

Robinia  nana 

RONA 

6.50  *  0.00 

UPL 

Robinia  psuedoacacia 

ROPS 

6.50  +  0.00 

UPL 

Rorippa  islandica 

ROIS 

2.50  +  0.00 

OBL 

Rubus  argucus 

RUAR 

6.17  ±  0.58 

FACU4 

Rubus  occidenCalis 

RUOC 

6.50  +  0.00 

UPL 

Rubus  trivial  is 

RUTR 

5.20  i  0.80 

FACU4 

Sabatia  calycina 

SACA 

5.00  ±  2.12 

OBL 

Sabal  minor 

SAMI 

5.01  i  0.77 

FACW 

Salix  nigra 

SANI 

2.50  i  0.00 

OBL 

Sambucus  canadensis 

SACA 

5.85  ♦  0.94 

FACU- 

Sanicula  canadensis 

SACN 

6.39  ♦  0.00 

FACU 

Sassafras  albidum 

SAAt. 

6.07  +  1,13 

FACU 

Saurvrus  cemuus 

SACK 

3.65  4  0.45 

OBL 

Seleria  triglomerata 

SCTR 

6.50  i  0.00 

FACU4 

Sebacia  ealyeina 

SEOV 

5.50  ♦  0.00 

Sebastinania  fruticosa 

SERI 

5.26  4  1.16 

FACU 

Seneelo  glabellas 

SECU. 

4.36  4  0.00 

FACU4 

Sesbatiia  exaltata 

SEEK 

2.50  4  0.00 

FACW- 

SaaJlanthus  uvedalia 

SMUV 

6.50  4  0.00 

Smilax  bena-nox 

SMRO 

5.32  4  0.94 

FAC 

Sailax  glauea 

SM61. 

5.62  ♦  0.95 

UPL 

Saitax  hlspida 

SHiU 

3  95  4  0.95 

FAC4 

Sailax  lauri folia 

SMU 

3.50  4  0  CO 

FAeW4 

Seilax  puaila 

SMl’U 

6,50  4  0.00 

UPL  ® 

Sailax  rotund i folia 

SMSd 

5  06  4  0,89 

FAC 

Sailax  valten 

SHVA 

4,n  4  0,13 

OBL 

Solaitua  carol  inettse 

SOCA 

5  50  4  J.41 

FACtj 

Solidagtf  aliisslaa 

SOAL 

5.50  i  0 , 00 

FACT# 

Solidago  odor at  a 

SQQD 

6.50  4  0.00 

uin. 

Spermcoee  glabra 

SKI 

3.50  4  l.OO 

FACUU 

1  fSfmfliiotW 
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Spllmnthes  americMna 
Seylisma  humistrsta 
Scyrax  aaericana 
Symplocos  Clnctorla 
Taxodim  distlchua 
Thelypcerus  kunehli 
Toxicodendron  tadicans 
Trachelosperaua  diffotme 
Triadinwa  valteri 
Tragia  urens 
Trepocarpus  methusae 
Ulaus  alaca 
dims  aaericana 
dims  rubra 
drcica  chaaaedryoides 
Vacciniua  arboretuo 
Vaccinium  coryabosum 
Vaccinium  eiiiorcii 
Vemonia  gigantea 
Vibumua  deneatum 
Viburnum  cassinoides 
Vibumua  obovatua 
Viburnum  rufidulum 
Viola  floridana 
Viola  aissouriensis 
Viola  papilioiiacea 
Viola  enioba 
Vieis  aestivalis 
Vic  is  cinerea 
Vieis  palntaea 
Viris  riparia 
Vieis  rotundifoli^ 

Vieis  vulpina 
doadvardia  are&lata 
Uoodaardia  virgintGa 


_EU_st_  _  tm 


SPAM 

STHU 

STM 

SYTI 

TADI 

THKd 

TORA 

T8DI 

TRVa 

TRUR 

TRAE 

UUL 

VIM 

VLRd 

VRCH 

VAAR 

VACO 

VABL 

VEGI 

VIDE 

VICA 

VIOB 

VIRU 

VI FL 

VlftI 

VIPA 

VI TR 

VIAE 

VtCI 

VIPA 

VIS  I 

VIRO 

vivu 

mR 

ilQVt 


3.00  +  0.71 

6.50  i  0.00 
3.29  ♦  0.86 
6 , 18  +  0.A6 
3.09  ±  0.66 

5.50  i  0.00 
4.94  ♦  0.71 
4.26  +  0.85 

3.50  ♦  1.41 

6.50  i  0.00 
6.50  +  0.00 
5.66  ±  0.84 
4.35  ♦  0.59 
6.50  ♦  0.00 
4.42  i  0.00 

6.50  +  0.00 

4.50  ♦  0.00 
6.06  ♦  0.53 
4.75  i  0.00 
6.05  4  0.78 

6.50  4  0.00 
6.50  4  0.00 
6.50  4  0.00 
5.69  4  0.45 
4-83  4  0.58 
3.58  4  0.75 
6.50  4  Q.Qo 
6  50  4  0.00 
3  50  4  0.00 
3.58  i  0.75 
4.3?  4  1,06 
5.89  4  0.68 
3.53  4  0,00 
■*•50  4  0.00 
3.97  4  0.00 


FACV 

FACU4 

FACU 

FAC 

FAC 

FACU 

FACW 

FaC4 

fa':+ 

fa.; 

facw 

FACU4 

FACU 

FACU. 

FAC4 

FAC 

UPL 

PAC- 

FAC4 

FACU 

FACU 

FAC 

FAC4 

Ohl 

08L 
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Definitions  for  Waterlogging  Tolerance  Rating 


Most  tolerant 


Those  species  capable  of  living  from  seedling  to  maturity  in  soils  that  are 
waterlogged  almost  continually  year  after  year  cxa;pt  for  shon  durations  dur¬ 
ing  droughts.  The  soils  arc  typically  anaerobic  in  character  but  arc  less  so 
where  the  water  is  moving.  Some  species  in  this  group  adapt  by  producing 

soil  water  roots  that  oxidize  their  rhizospherc.  accelerate  anaerobic  metabolism  • 

but  at  a  controlled  rate,  and  tolerate  the  toxic  contpounds  typical  of  highly 
reduced  wateriogging  soils. 


Highly  tolerant 

Those  species  capable  of  living  from  seedling  to  maturity  in  soils  that  arc 
waterlogged  for  50  to  75  percent  of  the  year.  Waterlogging  typically  occurs 
during  the  winter,  spring,  and  1-3  montlis  of  summer. 


Moderately  tolerant 

Those  species  capable  of  living  from  seedling  to  maturity  in  soils  that  arc 
waterlogged  about  50  percent  of  the  time.  Wateriogging  typically  occurs  in 
portions  of  the  winter,  spring,  and  early  summer. 


Weakly  tolerant 

Itrose  species  capable  of  living  irtun  seedling  through  maturity  in  .soils  that 
arc  temporarily  waterlogged  for  durations  of  1-4  weeks,  usually  accouiuing  for 
10  pcita:m  of  the  growing  season. 


Least  tolerant 

Ihose  species  that  arc  capable  of  living  from  seedling  through  maturity  in 
soils  that  arc  occasionally  waterlogged  for  dundions  of  a  few  days  only,  usu¬ 
ally  accouittiitg  for  less  than  2  pcrceiu  of  the  growing  seasott. 


Definitions  for  NWI  Status  Descriptions  • 

Obligate  wetland  (OBL) 

Occur  almost  always  (esiimaied  probability  >99  pcrcctui  under  natural 
conditions  in  wetlands.  • 


E1S 
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Facultative  wetland  (FACW) 


Usually  occur  in  wetlands  (estimated  probability  67  to  99  percent),  but 
occasionally  found  in  nonwcUands. 


Facultative  (FAC) 

Equally  likely  to  occur  in  wetlands  or  nonwetlands  (estimated  probability 
34  to  66  percent). 


Facultative  upland  (FACU) 

Usually  occur  in  nonwcUands  (estimated  probability  67  to  99  percent),  but 
occasionally  found  in  weUands  (estimated  probability  1  to  33  pereem). 


Obligate  upland  (UPL) 

Occur  in  wcUands  in  another  mgion.  but  almost  always  (estimated  probabil¬ 
ity  >99  pereem)  found  under  natural  condiiioas  in  rtonwctlands  in  the  region 
spcciRcd.  If  a  species  docs  not  occur  in  wetlands  in  any  region,  it  is  not  on 
the  NauoHoi  List. 

A  positive  i,*)  or  negative  (•)  symbol  was  used  with  the  Facultative  Indica¬ 
tor  categories  to  define  more  specifically  the  regional  frequency  of  occurrence 
in  wcUands.  lire  positive  sign  indicates  a  frequency  toward  die  liigirer  end  of 
Utc  category  (more  frequenUy  found  in  wetlands),  and  a  negative  sign  indicates 
a  frequency  toward  the  lower  end  of  Ure  category  (less  frequauly  found  in 
wetlands). 
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11.  A4STRACT 


Wgetittion  day  on  s|*evies  cmriposiuon  aiong  a  hy'dr«ioi?ic  gradient  were  collccu’d  at  17  botioEiilaiwl  forest  sites 
throughout  the  simtheatstem  I  'nited  Sates  Weighted  averages  based  no  impuitaBce  values  caWiitated  ftooi  55  'Oatuis 
resulted  in  {lostd  toterance  tndeA  d-Ttj  rutmbers.  the  opumum  postituu  fur  c4.ii  s|vi\4es  atoog  the  del  wed  hydrologic 
gradient,  fur  sl2  tdcnidied  speews 

i'otnnumly  nsaormg  ipesics  were  evaluated  itoug  clustet  analyses  and  tUscrtmiRaia  fifinettun  analy  ses  tJijta 
ere.  'opling.  and  vine  speeses  clustered  tmo  dtstimt  grtnips,  with  use  Hvaes  beuig  the  mosj  reiiidvle.  however, 
dmilw  and  heibasesius  speesfs  did  ooi  cluster  di^autly  iNsicnmitunt  lunciur.  analysts  ustag  PT1  tmwltcrs  for  uce 
Htoocs  proved  to  be  n2  percent  icItaNe  m  prcstwuog  /vvoes 

Ihe  atcOfaiy  of  dte  Mivcid  tolerance  tnJev  tITU  numbers  did  uni  sa»>  fegtj'oally  to  the  southeastern  United 
5iaie.v.  thereiofe,  a  suigte  PTt  number  cakuUtcd  for  each  specres  can  be  used  to  predfci  hydiotobic  runes  for  the 
etunc  .Oiady  atea. 
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